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2 CHAIRMAN'S INTRODUCTION

MR SUNLEY the co~ordinator of CIB-W18 and chairman of the meeting welcomed
delegates to the eighth meeting of the Commission. He poinied 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 ORGANISATICHNS

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 draflt
international timber code for submission to TC 165. Their meeting had accepted
for consideration the RILEM/W18 standard for testing joints but had reservations
about handling the standards on plywood and structural sized timber since 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 ISO. The RILEM group, he said; would continue t¢ publish
gstandards and submit draft ISO standards to TC 165 and then TC 165 could decide
how they should be dealt with and which other technical commitiees should be
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 commitieas.

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 be 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 act.

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 papesrs
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 iniroduced 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 internationgl 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 subjects under discussion and those
with partiocular 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 still 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 21
between shear and torsional modulii and said that tests in Germany indicated
that the ratioc 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 between shear and torsional modulii and he thought that for

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

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

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

MR SUNLEY asked Prof Larsen; Dr Booth and Prof Méhler together to consider the
problem but that their deliberations should not delay publication of the
suggested standard.

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

IUFRO: 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 to consider nominations for the co-ordinator

of IUFRO as his term in that office had expired.

MR BRYNILDESN reported on the activities of the IUFRO S5/CIB—W18 sub=group on
duration of load and moisture content effects. He said that much of their
effort so far had been 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 European 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 detailed programme
of work for the long-term bending project,

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

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 if there were possibilities for co-ordination
between WEPL and IUFRO/W1S8.

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

ECE: PROF THUNELL reported on the activities within the United Nations Economic
Commission for Europe. There were three areas of interest to W18, he sald: 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; S0, S8,

86 with visual selection based on the Knot Area Ratioc system. In addition there
was to be a density limit for the highest grade (810). The rules for finger joints
in structural timber were alsoc 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 W1B to produce
documents on sampling and analysis of test results. He asked for these to he
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 CIB~W18/8-15-1 "laterally Loaded Columns" explaining
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 buj
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 heiween manue
facturers from eight Eunropean couniries.

PROF LARSEN said that the two grades of timber specified by this standard
permitted the use of an unacceptably low quality +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 %o 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 baged 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 should 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 a 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 been
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. 4 design stress of 14 N/mm2 with a safety factor of

3 had been used in calculation but the beauns had only achieved factors of between
2.2 and 2.5 ie a peducticn approximetely in the ratio of temsion to bending
strength. Part of this reduction counld be atiributed to imperfect finger joints,

PROF MOHLER zlso agresd that finger joionds presenisd problems. Fallure stresses
at finger joints were generally aboui 60 per cent of the failure stresses in
unjointed timber. He considered thet construction methods should be taken into
acoount in standards for laminsted members.

PROF LARSEN favoursd a simple approsch « defining performance standards and
allowing any material or constructional technigues that would mest those standards.
He said that such an approach would have the advanitage of avolding & theoretical

o

basis which colld he significently influenced by changes in production procedures.

MR SUNLEY said that setting ovsrdfemance stondards had the advantage of being
independent of sgpecies and therefore improved the chances of harmonisation in
design methods. '

MR CURRY did not agree with Prof Larsen; he pointed out that set target siresses
had no commection with wields which were commercially important. There would
be too much emphasis on what swited Buropsan re&wood/whitewood and too little

on a bhasic methodologys

MR MARSH found Prof Lersents avebem atbractive to the practising engineer and
asked why such & system could not be adopied for plywool.

MR CURRY and DR BOOTH said that they would not Like to see the idea of performance
gtandards introduced to plywaada They felt that such a simple gystem could have
advantages if the velativities between streongth properties remained the same for
different species bubt since they did not remain the seme there would inevitably
be quite serious anomalies for some species of timbers. For plywood the very large
variety of species, lay-ups and olther factors weres against the satisfactory
implementation of the systen.

It was Finelly agresd that Dr Avmbroster, My Frech and Dr Bdlund should consult
together to produce & paper on pufiuxmdnum standards or stresses for glued
laminated timbar.

e
[

e Wingbruotions for the Reinforcement of
ing how the strain around holes in beams had
Been messured with and without rceinforciog. The tests had been conducted on
22 beams and although the opbimum thickness of reinforcing plate had perhaps
not been achieved they hadl arrived ?guopbm ble and preciicable yules which
would have heen much move difficult bad they had to rely on calculation alone.

MR FRECH introduced paper CF
Apertures in Glulam Besms®

‘

eference could be made to the original report {of which this
ad to do thise

DR BOOTH asked .
paper was & SuMie. 7). Hr Trech &

6  PLYWOOD

Paper CIB-~W18/8w4-1 “Sampling Plywood and the Fvaluation of Test Results" and
appendix 8-4~14 were presented by DR HOREN, who explained that this was an
introductory paper to this topic and he invited comments on the content and
methods proposed. He pointed ocul the i his choice of 30 for the number of
panels to be tested wes an arbiirary figure and should really depend on how



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

DR WILSON told the delegates that in Canada tests were being conducted to
evaluate the differences hetween 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 species. The number of tests would
have to be increased to test for differences in lower exclusion values or

if the distributions were noneNormal. Dr Wilson also suggested that the number
of tests should depend on whether characteristic stress levels were being
established or whether the tests were %o check for compliance with an existing
standard. 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 o1 saying
that if those values of 'k' were used then stresses would be lower than those
in current use.

DR NOREN accepted 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 .1 the question
of confidence levels should not be for Wi8 to decide.

PROF LARSEN said that distributional functions 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 k//
simplifications.

PRO¥ EDLUND suggested that rather than discuss the suitability of wvarious
distributional functions a non-parametric method could be used.

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

It was agreed that Dr Noren should produce a second draf{ of his paper, under
the $itle "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/BmO3150=
Timber Structures" (CIB-W18/8~102-1). He explained the derivation of the fifth
percentile bending stress given in the code and said that this could be modified
by factors of 067 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 German code was more conservalive.

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 thiss



A summary of the contents of !The Russisn Timber Code! (CIB~W18/8+102-2) was
circulated by the secretary who explained that copies of the complete code
were wvailable but unfortunately only in Russian.

8 CIB TIMBER CODE

MR CURRY to0ld the meeting about his interpretation of the JCSS 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 strugtures. 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 become iavolved in limit state design where the theoretical
ideal of a gquantifiable probability of failure could not he achieved.

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

PROF LARSEN reported that the Nordic countries had discussed limit state design
for timber and would probably adopt a method 2 approach. They had presented &
paper to ECE on this subject which was not based on Volume 1 of the JCSS5 Code.
Prof Larsen said that Volume 1 had been produced by designhers 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 Wi8 to adopt the whole of the confent
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 ass inadegquate definition of
loads and their asgociated gamma factors; a bias  towards 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 {1 December 1977.

9 OTHER BUSINESS

MR WILLIAMS told the mesting that there was an urgent need for an international
trussed rafter code. Other delegaies 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
ISO TC/165. This was agreed.

MR SUNLEY closed the meeting and thanked PROF MONTHFORT and MR BROECKX, as
representatives of the Institut National du Logement; for their hospitality,
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-W18 will take place on 7,8,9 June 1978 in Edinburgh,
Scotlands Topics for discussion will includesze

1 Sampling of plywood and evaluation of test resulis

S

2 Glued laminated structures |

3 CIB Timber Code

The CIB-W18 meeting will be preceded on 6 June by a meeting of the RILEM 3~TT/CIB-W18
gubegroup,

Arrangements for these meebtings will be made by the Timber Research and Development
Association.

11



11  PAPERS PRESENTED AT THBE MEETING

CIB=H18/ Buslfr?
CIB-W18/ 8121

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

CIB-W18/ 8151
CIB-W18/ 81001

CIB~W18/ 8010201

CIB-W18/ 810202

CIB~W18/8=1031

Sampling Plywood and the Evaluation of Test Resulis — B Noren
Testing of Big Glulam Timber Beams - H Kolk and P Prech

Instructions for the Reinforcement of Apertures in Glulam Beams -
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 PNm73/BmO31SO:Timber Structures; Statistical -
Calculations and Designing

The Russian Timber Code: Summary of Contents

Draft Resolutions of ISO/TC 165
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12 CURRENT LIST OF CIB-W18 TECHENICAL 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-W18/4-102-5

refers to paper 5 (Extract from Norweglan 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 1873

Copenhagen, Denmark; October 1873

Delft, Netherlands; June 1974

Paris, France; February 1975

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

Stockholm, Sweden, Feb/March 1977

o ~ ¢ U & W N

Bruxelles, Belgium, October 1877

Subjects are denoted by the following numerical classification:

Limit State Design

Timber Columns

Symbols

Plywood

Stress Grading

Stresses for Solid Timber

Timber Joints and Fasteners

0 -3 G ow N

Load Sharing
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10
11
12
13
14
15
100
101
102
103
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 Forestyy Research Organisations

Listed below, by subjects; are all papers that have to date been presented to W18.

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

LIMIT STATE DESIGN

1-1-1 Paper 5 Limit State Design - H J Larsen

1-1~-2 Paper 6 The use of partial safety facters in the new Norwegian 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 concepts of structural safety -
K Skov and O Ditlevsen
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TIMBER COLUMNS

2-2-1 Paper 3 The Design of Solid Timber Columns - H J Larsen
3-2-1 Paper 6 Design of Bullt-up Timber Columns - H J Larsen
y-2-1 Paper 3 Tests with Centrally Loaded Timber Columns ~

E J Larsen and Svend Sondergaard Pedersen

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

5-8-1 Strength of a Wood Column in Combined Compression and Bending with
respect to Creep - B Kilsner and B Norén

5-100~-1 Design of Solid Timber Colummns ~ 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

B-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 51 Laterally Loaded Timber Columns: 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 Symbols for Use in Structural Timber Design

PLYWOOD

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

U-y-4 Paper 5 Standard Methods of Testing for the Determination of Mechanical
Properties of Plywood - Council 6f Forest Industries, BC

S-l-1 The Determination of Design Stresses for plywood in the revision of

CP 112 - L G Bocth
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7-l-1

Ty

7-4-3

T-4-1

8-L-1

Veneer Plywood for Constructicn -~ Quality Specification - ISO/TC 139 -
Plywood, Working Group §

The Determination of the Mechanical Properties of Plywood 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
Calculations - J Kuipers and H Plocs van Amstel

Methods of Test for the Determination of the Mechanical Properties of
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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

2. Definition of the population

R Sampling of panels from the population

L. Sampling of test specimens

5. Definition of characteristic values

6. Derivation of characteristic values

7. Classification with respect to characteristic value

PurEose

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
byhplywood 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.
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4.2

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 paneI:

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 2) : (6:1)
m
; s
and if k— .<0.25 as
= =
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 numbcr 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

a sample

N = 15 20 30 40 100

k = 15590 s 93 1..87 1.83 L.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 =) 2 m (7:1)
m
. S
@i i 1z =2 0.25
m=- ks >m (712)

(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 M = Csp,

k- M

less than the grade-value (m, ) is estimated as within the grade.

)
1) k

As an example 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‘:T + (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 ai\/8=lc

/ﬁ), 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 "

N = 15 20 30 4o 100
Vp known 1.66 1.62 1.58 1.55 1550
Vp and sp unknown 1588° “1a80 " 171 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



Appendi x

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 S-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.

which the variation

It is a matter of defining ''sub-populations'' or batches within

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
in production batch

1000 or less
1001 - 2000
2001 or more

Specimens should be drawn
Although in many kinds of
less than 1,000 there will
sufficient number of test

within a reasonable short

Minimum number of
joints to be tested

3

at random over the period the batch is produced.
production the number of units in a batch will be
be several such batches produced to give a
results for estimating the statistical parameters

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 excluded. The results from similar batches can be pooled and

after some time the number of results is

to be applied.

increased to allow a low k-factor

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 II

24 June 1977



Paper 8-12-1

INTERNATIONAL COUNCIL FOR BUILDING RESEARCH STUDIES AND DOCUMENTATION

WORKING COMMISSION W18 — TIMBER STRUCTURES

Testing of Big Glulam Timber Beams

by

H Xolb and P Frech

Otto-Graf-Institut =~ Stuttgart

\ Bruxelles

October 1977

Lehrstuhl for







Intrcduction

For a long time it has been known that the bending 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 depths up to 12 inches (aboutj?OO mm) a reduection factor
depende;ﬂ; or the depth H | '

k = 1,07 - 0,7'}[-52?

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

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

2
k = 0,625 (Eﬁmtmlii)
(H® + 88 )

With an incfeasing bteam depth H the reduction according to this
formula became %bigger than for the formula of Newlin and Traver.

A board with a 2 in. depth (zbout 50 mm) was used ag "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 = 0,81 (Ei_inl&é)
(B2 + 88 )

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

L .1 o8
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In fig. 3 the Ameridan and Soviet reduction factors k are repre-
sented and compared to the mean value curve calculated by us. pre-

suming a safety against rupture of

In general 1t can be said that for
ding stress has to be reduced with
the relation between the allowable
wable bending stress.

As long as in Germany no reduction
ig demanded for beam depths h2> 500
very careful choice and grading of
minae of gquality I.

‘V! = 3‘,‘04

deeper beams the sllowable ben-
a factor which corresponds to
tensile stress and the allo-

of the allowable tending stress
mm, it is necessary to have a
timber with, if possidble, la-

As an sglternative tor 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 requirement is a
ting in all boards of the beam.

good execution of finger join-



Table 1

bending test of the beams, maximum loads and calculated siresses

type of { span |depth | rupture | calculated | calculated E-~module
bean load bending ghear gtress :
stress
max P max d max T B
. 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
1A 13,50 300 368,0 23,0 1,53 11540
1B 13,50 900 352,0 22,0 1,47 11340
IC 6,00 400 271,2 38,1 2,54 11120
1D 5,25 350 239,4 38,5 2,56 11100
I E 3,00 200 172,44 48,5 3,23 11500
IT A 9,00 600 281,6 26,4 1,76 11580
II B - 7450 500 342,3 38,5 2,57 11030
IT ¢ 6,75 450 270,0 33,8 2425 11780
II D 6,60 240 301,2 38,5 2457 10960
IT E 6,45 436 240,8 3145 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
IT J 5450 365 243,2 37,7 2,50 11740
II K 4,50 300 282,6 53,0 3,53 11730
ITL 3,75 250 155,6 35,0 2433 11520
IT M 375 250 140,0 31,5 2,10 10640
II R 3,00 200 211,5 59,5 3,97 12230
I10 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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Fig. 2 Longitudinal stresses at different beam depths




Amtliche Forschungs- und Maolerialprifungsanstalt fir dos Bauwesen, Stuttgart

CPpesBq HIOoM YOIBE86S WOILT

oog

-y .

- aammadng suyede A19I8S pICjessys B UO

SAIND SNTBA UEBOW DPUB ¥ SI010BI

UOTRONDOL L8TAOS PUB UBOTISWY ¢ °F1d

ygdep meaq
wa 0G! 00! 08 0
0
USRS o ¢ 5
H_— .0%0
A - 090
080
001
‘ I Hl<q /./ iiiii S
INJIOM UOJIBOBIT N '
WOIJ SAIND ONTBA UBSW S L oct
\
vsn
HSSPN —— s IR 1 0%
TIUOTRONDEE
S — 09!

¥ 401404

for 5t o

P BY O Gebr. Wichmonn 726 66




Paper 8-12-2

INTERNATIONAL COUNCIL FOR BUILDING RESEARCH STUDIES AND DOCUMENTATION

WORKING COMMISSION W18 — TIMBER STRUCTURES

Instruction for the Reinforcement of

Apertures in Glulam Beams

H Kolb and P Frech

Otto-Graf-Institut Stuttgart

X Bruxelles

October 1977






Instructions for the reinforcement of agpertures 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 d of the
5 g o reinforcement as a function
N/mm (kp/cm“) of the beam width E %
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

F=25mm

sk
L2 04H
a> 025a3b,
b2 04b > O1H

 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/cmz)



Trie corners have to be rounded with a rayon of at least 25 mm.
Normally the apertures should be symmetrical to the longitudinal
axis of the beam. But at least a distance of 0,% H to the alove
or below border has to be otserved.

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

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

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 rocof, thus not exposed to weather from one or all sides,
see also DIN 1052, sheet 1, 3.2.1.

A more detailed version of this paper has been published in: "Holz als
Roh~und Werkstoff;" 35. Jahrgang, Heft 4, April 1977.
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2% praft

revised and taken as a resolution during the session
in Vienns on 11.5.1677

GLUED TIMBZR STRUCTURE
REQUIREMENTS FOR TIMBER

v
o
b3
C

rreface:

S e,
Cuael

This GLULAM-STANDARD should give the base Io
minations relating to timber, rating and perloruance

s H

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 BSTRUCIURES
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,




~

Derinitiona:

2.1 Laminagted Timber:

T . . s R WA % e e S ey ek by -

<

Laminated timber consists of boards giued together, the
grain directions of all The boards being essentially
. .

paraiiel. Fig.l.

e T e T T

Cross laminated timber consists of boards glued vogether,
the grain directions of neighbouring boards being not
paralliel, rig. 2.

The knot area ratio is the summary of the projecved
cross- secbional areas of all knots within a predeter-
mined reference length parallel to the grain of the wood
and within an ares, where a maximum may be expectved, di-
vided by the botal cross-sectional area of the lamella.
Reference length see section 5.4,

2.4 Moisture Content:

Weight of water within the wood, expressed as percenvage
of the welght of oven-dry wood.

ot mn T A bt e L e - v

Shrinkage checks and heart checks: Separations usually
across the growbth rings as a conseguence oif stresses due
%o shrinkage of the wood.

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

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

oo R e B R )

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



Local deviations of the cross-sectvion ¢f the board

48]

from its clear rectangular shape due To the original
£

shape of the roundwood.

Spiral grain is given, if the fibres of the wood wind
-spirally around the axis of the log.

3. Methods of Measurement and Dterminabtion:

5.1 ¥not Area Ratio ( XAR ):

The maximum knot area ratio of easch lamella shall be
determined. Knots with a diameter of up Tvo 5 mm may
be ignored. A1l other knots and knotholes, irrespec—
tive of their shape and location, shall be included in
the determination of KAR, by projecting them rectangu-
larly into the plane of the board.

Determining the projected area, overlappings of the

projected knots are neglected. Fig., 5.

(8]

The slope of grain shall be measured over a relerence
lengbh of
500 mm.,

&, Moisture Content:

The molsbture content shall be nmeasured by means 0L pro=-
ven, sultable and calibrated instruments.

Explanatory Note:

Veasurements wust be made prior to giluing, after the
timber had been seasoned to the required moisture con-
tent and brought bto the necessary dimenslons.




cuality Reguirements:

£ T

awn timber Ifrom coniferocus spe s of auropean origin

L B 6]

-

or laminated or cross-~laminated gzlued load bearing
timber structures are classified into two categories,
namely

Grade 1 ( Structural Timber )
Grade 2 { Normal Building Timber ).
Unless it is not commented in the following reculrement
specifications which grade they refer to, they have Lo
be applied to both of them.

Sawn tiwmber from coniferous species of other origin may
be used, provided it meets the requirements of this
standard.

5.2 Moisture Content:

At the time of pgluing the timber shall have a molsture
-content corresponding to the average molsture content
which moy be expected to have it as a rule under service
conditions, whereas the moisbture 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

e time cf gluingz:

With service in closed, heated rooms
G + 2%

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

12 4 2%

With service in open eilr or in rooms with ex-
ceedingly high humidity

15 + 2% .




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

for Grade 1 : 5 mm maximum
for Grade 2 : ©.5 mm maximum.
Wider growth rings sre 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:

S0t o S e b e ) e e e s e wir .

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 Yo paragraph 5.4, the width of spike knots,
measured at the surface of the btimber as shown in Fig.4,
shall not exceed:

25 mm for Grade 1
L0 mm  for Grade 2.



ke ttal et SE

Ae a rule within a reference length of 500 mm, the slope
of grain shall not exceed:

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

o g

5.7__Pith:

Pith streaks and Timber cut through the pith are permis-
sible, provided the pith is not spongy.

‘Checks are permissible with boards intended for horizon-

f£al laminated or cross—laminated structural members, pro-
vided the angle between check and surface of the board is
at least 45°, Fig. 5.

Kowever, only very small heart checks and medium sized
checks due to shrinkage are permitted for boards intended
for vertically glued load bearing structural members,
irrespective of the magnitude of the angle referred bGo

above.

Wane is permissible for lamellae, provided they do not
show on glued structural members in planed conéition.

=

Parts, beeing resinous over their entire suriface or
showing resin pockets scatlbered over thelir surlace are
not permiesible. Smaller resin pockets may be permitted
to a low extent.




Spiral grain ( except for a low extent)

Fechanical damages

Insect ducts ( permissible to a low exbent, but
they must not show on the finished
member) . '

R ot

Discolourations ( except blue stai

Further on, all flaws causeing a

loss of strength or having an adve

pluing.

2:12l Thiclness:

Generally the Thickness of the lamella after pleaning
shall not exceed:

3% mm,

Under particular circumsbances, as straight beans and/

or interior use, and under favourable conditicnsz, the
b 3

thickness of the leamella may range up to:

45 mm .

-

With curved sbtructural members the thickness of the
lamellae shall be determined according to GLULAM-

STANDARD, Pars. 2.

The width of the lamella shall not exceed 210 mm, pro=-
vided no special precasutions are taken. The total

crosg—-sectional srea of the individual lamella shell
. . 2
not exceed 70 cn~,

&. References to Other Standards:

GLULAN-

STANDARD Paxt 2.

GLUBD TINBER STRUCTURLS
RMANCE

7 T
RATING AND PERFORMA

( will be prepared )
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CONTENTS

For *-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 ISO :

1.4 Notations
Symbols to chosen in accordance with ISO 3898. As a basis for determination of the special timber symbols
¥Symbols for use in structural timber design», 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 catculations

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 8,4). It will be necessary to await clarification of the general
prineiples in ISO 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 /ftheory 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 {o 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 ihdependent standard is on the RILEM/CIB work programme

3.2.2 Determination of characteristic ultimate value
Reguirements of the statistigal treatment of the test resuits

3.2.3 Partial coefficients
As 3.1.8

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 TH0 T60

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



*

4.2 Glulam

Glulam is classified as structural timber, The following classes are proposed for European softwood:
GL30 GL40 GL50

The classification can be extended when necessary,
It 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

5.1.1 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 etc. 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 o IS0 ..............
and ISO ........... }, 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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HONITSET

CJ1 I MIAR
STANDARDS AND
ENENTS COMMITTRE/

PCLISH STANDARD

Fdeeigning

Timber structures
Statical ealeulstions and

PN=T3__
B=03150

instead of PN-64/8-03150

Catalogue group VII 02

1, INTROVUCTION

tL,ie Sublicet of the atnndard,

The subjlect of the standard are the rules of ‘statical
caleulations end timber siruyctures designing.

1.7, Application renre of the stispdard., The standard

should be ppplied.in all timber structdres in buil=

ding. It 1s not applied 1n bridgo consiructions.

1,1, Stnndarda and connected documents,

PN-T74/8-02009%

Loads in atatical calculations. Pé}manent

ard changsing lond, .
PN=T0/8-02010 Loads in statical calculations. Snow loads

PR~70/3-02011

Loads in statical calculations.

¥ind loads

TN-59/3-03000 Building designs, Statical calculations

TN-64/B~03001 Structures and building base. Rules of

: signing and statical calculations. ‘
PN~T76/8-03200 Steel structures. Statical &nd designing

- calculstions
PN-75/D-01001 Sawn timber. Classification, terminology

FN=74/D-02002
PN-76/0-02003
PN=57/D~56000
PN-T2/D-96002
TR=71/D=-97003

Fibreboards. Terminology
Plyw
Softwood of general application
Hardwood of general application
Plywood of general application

_de-

ocod. Claseification and terminolegy

PN-72/H-84020 COrdinary struetural coal steel of general
application. Types.

a7aN

b s,
PN-T.

be 3. Bers
PR=37 =81000
PN-5 NM-B2010
PN=F H=B21O
TN-73/%-82127

PH-T5/ 582144

HeT5/4-82151
PR-T2/4M-82501
PN-T2/M-82502
PH=72/11~8B2503
PN-T72/1:-82504
PN-T72/M-82505
PH=-T2/1=82509

of peneral applicetion. Dimensions.

PH-T75/E=-93200,00 Wire rod and round hot rolled steal
Dinensions .
~932C00.02 Wire rod and round and hot rolled steel

PN-T6/E-92325 Hoop iron without covering or galvanized

Nails. General requirements and research.

Square washers in timber structures
Hexegon bolte
Square bolts -
Hexagon nuts

Square nyts

Hexagon head sorews
Square head screws
Cone head screws
Lentil head screws
Round head screws

Screws for timber. General requirement

and research
BN=70/5028-12 Building nails. Round and aquare section

nails
BN-T70/3028-19
BN=66/7113-10

]

Buildinz nails. Square twisted pallet nails.

Shuttering plywood

BR=74/7122=11.21 Fibreboards. Ordinary harboards. Specifie

cations,

BN-74/7122~11.22 Fibreboards. Very hard boerds. Specifica=

tions

Technlieal instruction regarding surface protection of buil=-
@ Instytut Techniki Budowlanej/Institute of
Building *echnology/, Warsaw 1957 - - :

ding timber -

Instruction

of Building Technology, Warsaw 1969,
2o MATBRIALS '

'2.$; Timber

-,

concerning complex protection of building
timber sgainst biological pesta and fire - Instituts

2elele Timber in structural elements should be softwood:

pine or spruce. If necessary, it is possible to apply.
fir, larch and harwood: poplar or alder.

.

2,1.2. Inserts, pina, blocks snd othor

small structaral elements should be nade
of oak, acacia or cther similarly hard
ang losting kinde of timber.

2.1.3. Asso%tments, classification of

aown timber ss regards its quality..
Epecificntions ~ according to PN-15/D-
01001, PN-57/D-36000 and PH=72/D~36002,

2:1.4. Minimupm instantencous strength_of

standard anmples of pine woed and npruca

w004 should be smaller ihen in Tabieda
I Vimber strength has been examined at :
the drynces W& different frem 15%, so that
154 W23, then strength corresponding with
dryness 15% is calculated according to

the formula

where:

Kssﬂ[i i uw(W- 15)}"}(‘“

7

" strength of timber with

dryneas of 15%, kG/cm

étrength of tigber with dry-
ness W%, kG/cm

coefficient ace, to Table 2

Tablerl. Minimum instantsneous strengths

of pine or spruce

H
i

kind of
sirangth symbol Strengt
. kG/cm§
' 4

bending Ky 500
tenaion ‘ :
along the

graln \ Kr R 350
ST |

along the - Kd 300
grai; ) g )

Shear | i

along the Ky 40
grain

compression L

acrops the | X% 20
grain

Ioble 2, Coefficients Wy _

-kindiof sirength f;?gh 2§§uca
o fir
compression along

the grain 0,05 0,04
bending 20,04 0,04
- ghear along T F .
the grain . 0,03 - 0,03 J
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2.1,5, Drvness of timber

? 1.5.1, Permissible dryness of softwood

appiied in structural elements {epends on where they
are built in and on the kind of jSoints. Drynes;/

not exceed:

&/ for structures protagted.againat molature 7"

ehould
0% -

b/ for structuree in the open air = 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%

21,6, Copf

ficients of elasticitv and deformatlon should

ve taken into sccount in the calculation of deformationa
according to Table 3.

Table 3, Coefficients of elapticitv and deformation
B S .
[
Goe Priclant of Coefficient of
elaaticitg Geformation
kind of E, kG/cm G, kG/cm
timber 7 - ' v
para= " perpen-
llel dicular
10 the t¢ the
grain crain
bending
tension| compre-
compre=| ssion ‘
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 ¢,8
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| P=73/5-03150
Sofaelity of timber for load-bearing elements
S orown on iipuresg sand on liste of materisla.

T oen delectg fo elenmenta of timber ptructures
Supreiive entegordes, uwmde ol powa materials

voud not be greater thon it ie shown in the appendix
Lois o standaxd, .

Loy Dluww ooc r"nl‘cd in structures ghould be water-reaifj-
rewood or in exceptional-caaes of pine=

oy :_\.k. oz

> Lagortrents and clagalfication of piywood =~ accors-.
TO famin/o=UZuls, IhR=11/0-97007 and BN=0G/7113«10

5.7 5. Phickness of plywood should bte at leasts

s o= for struciures
a - for jupset plates of bruys

: girders
wno~ Tor rool and wall.panele

M ajrntdcity  coofficient of 1 wood along the .
SO IEE TECIE Board shtuld DeDLiT— 7o 0CO ku/um?\
o33 the grain of tho facin& board o 2= 30 000 xG/cm
*\*01 ration coelficlent a 5000 kG K is sdoptad,

: lo g logting moist Sgﬁuitions the valuss L and
aindshed with the use of a correctore: coeffi-

2

taneous atrensth of plvwood with dryness 15%
cnatler than thie in Table 4

4 idnimun dinstantaneous strength of plvwood, made
LWoCh, vaser reaistent ona giued with synitnetic

o]
toinsvantoneous sirength, kG/cnm™

nuser of | bending tenalon | compression
vencers in
a plywood ! - :

BLY aiong GCI0AB along the grain

the grain | the gra-
8§§§hﬁoga- in
ar

550 450 450

5 330 .
i

For a pine plywood, water resistant,the valuee

should be adopted with the coefficient 0,8 '

2.3 PMbhreboards

2.7.1 Dvoes of boards, In timber struciures it is possi=-
. ble o cpply naxrd and very hard fibreboards which meet
the requirements of PN-74/D~02002 and BN~74/7122*11 21
and 22,

2.3.2. The elasticity and deformation coefficients E
g G shoula be acoptea. for hard boargs “T » 30 000 kG/cm
0“ Very hard voards Epp = 40 GO0 k@/on

In the deformation calculations the elasticity cogffi-

cieny should be adopied with the use of a corrector caeffi-
cient 0,5

”hu’Poisao a coefficlent for hard and very hard bo-
aris should be adopted a, 0,15,

The deformation coe;ficiont in deformation calcula-
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. .

5/
"f‘
Vhen & structure is expoced to hihhgﬂ
moigture of air for & long time/65 < Gl
tho values B end G should be multipiicd
by coefficientar for bhard boards ~ 0,4,
for very hard boards - 0,5,

'2 3.3, MinDmus instentancouns atrensth ol

ITbFchoards wiia dryness isve 0hOULd Rov

Be gmaller then this in Table 5.

Table 5, lMinlmum instantaneous sirensth of
hard and veiy hoard lioreboards

: 1nsnazg? POH? strensin
kind thick~ weipht™ Len=-

Lon- Shoar oo e

of neos by ding reion in il
board{ mm volume : the
. 3 b bo~
KG/m P ard
¢ cur-
v fo-
ce

hard | 3,2 1000 1350 200 200 10 18C
T
4
yery | &8 1 1050 |00 250 250 11 xc

S 2.4,1,4 Nails =

2.4, Ancillary materialg

2.4.1 Connectors

2.4,1,1, Boltg = . - PU=-T4/i-82101 and

[T 21,
'2,4.1.2 Nuto for bolta ~ DH=7S/M-32%00 .oa
PN=75/1i~82151,
2ed.1.3, qclews - PL—??/L-82501, m=72f0

_,‘
T2 e PH-T2/1=82504, PH-T2/L~GIu05
and PN-TE/L~82509o .

PU=567/1i~81000, ENeT0/5008
anq BR~7075028=19.

™

2.4.1.5, Inserts, plates ect,Conneciors
shouid De monde ol coal steei of ordire.y
quality and applied according %o ¥-Tu/i~
84020 or of oitney materials with mach.ie
cal parametersnot amaller then . tho
parameters of hardwood.

Toothed inserts,for instance toothel
rings, 88 it is recommendeg, chould be
made od ateel 18G2.

2.4.1.6 Structural giues should be waiui
reaistant, The cageing glue noy e epslicd
only in comnections beuween timber oouicius
res protected againat moleture or pluced in
rocma in which relativa humidity doea nov
excead 65%, -
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 PN=73/B=03150

Trr gerived materlals prow-
p L bloiopical corroaioen

~41e  should be applied in compliance with

» inatruction of ITB/Inatitute of Building

nology/ - "Technical Instruction on surw

¢ protection of bLuilding timber" and

-aTruction on complex protection of building

bexr ogainet biological pests and fire®.

The protected places should be indicated on : .

working Tigures and discussed in technical des-

criptions.. ’ )
Pire preventive means, flame retardants should

we applied, in cases when & proper cless of fire

seaistance of a structure is required or when it

is necessayy to obtain an uninfiammable material.

2.0,7% aterials protecting timber arainst chemical
FeEatlan.  wimver, plywood and 1ibrevoards should
Srotected against chamical corrosion, when timber
grrucrures are to be used in chamically sgressive
environment, Corrosion preventive materials should
have a ceriificate of permisasion for their eppli-

catien in building.

“
ity
o

2.4.4 Protectlon of timber siruetures arainet stae !
tics should be in compliance with the Instruction 16 i
according to 1.3.

3. PROVISIONS FOR CALCULATIONS AND DESIGNING

2.1 Gorneral rules.Statical calculations should be
perionaca acoording to PNe69/B-03000 and this
giandard,

Calculations based on other provisions than those
civen in the standard are permitted and 1t is possi-
ble to adopt different rules of designing provided
that they mre Jjustifiable from the scientific and
econcorile point of view., -

© 3,2 Yethod of caleulation.Statical calculatlons

. ohould Té perlormcd,according to PN-64/B-03001,
with the method of limit statesn.

There are two limit statess .
a/ Limit otate ma regards the struciure damage
/exceeding the strenth iimit, the loss of stability/

under the design load ‘

b/ Limit state as repards deformation or dislocation
under/tho standard load/without the overload coeffi-
cient/,

2.7 Lond dintribation In ecaleulations for timber stru~
ciurcg ong should Lake into conaideraticn the main
ard the sddisional loads according to PN=T0/B-02010

4 PI-70/B-02011, Structural loads should be discussed
in their least favourable disirizbuiion during !
expioitation and at separate construction stages. :

3.4 Gategories of structural elements. Structural

cToenis Bre asfigned o one ol the Lour categories
/Teblebd/ mccorging to & kind of work.

3,5 , Veirht of irusees py ¢&n be approxiamately dew
termninec in kG/m” by,‘ the formula .

[

EWWL ] ) e
where: L - mpan, m, . :
Yhen the real weight of & structure differs

from tho assumed one by more than 10% it is necew-
agsary to correct the calculatlons.

o
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PH-T5/B-03150 ‘

Tarle & Caterories of structural elements

Kind of elompnta work . ‘ |

hogsortiaents

2

'I. Zloemen

ta with mochanical connectors

a/ elements terngioned axially or eccentrically
b/.elerments tensioned in bent composite beams

boards, planks,
gquere pawn
timber

a/ cle”*nua compregsed axially or eccentrically and bent elow
ments such a3 bars of trugses, purling ect,
b/ inventory boards for concrete or reinforced concrete struce
tures
¢/ clements tensioned axially or eccentri cally in which stress
does not emcced 70% of calculation streag th v

‘boarda, plan?s,

sguare sawn tim
ber [

2/ bent elements with movolble load/temporary/ such as working pla
forms, roof boarding

b/ ordinary boarding for concrete or reinforced concrete structu
res

¢/ secondary tensioned elements,the failure of which is not fo-
lliowed by dangerous changes in a load=bearing siructure

t- boards, planks,

= baams

gquare pawn timber,

II, Glucd elements

Tensioned elements and the tensioned zone of laminated ‘bent ele
ments/not smaller than 0,15 of ihe height of the cross-seciion

from the tensioned edge/ with the beight of above 57 om and ten~
sloned flanges of I - girders/Fig. 39 a,d,e/

boards, planks

IIT

e/ as sbove but with the poaa;bility of applying calculation
gtrength only up to T0%

b/ compressed and tenaioned zone/with the height not emaller
than 0,1% of the heipht of the cross-secciion fmow ihe extre=
e uenﬂiﬁned edge oxr 0,10 from ihe co.prceuca edge/ of
tent elements, comprcssesd ax*ally and eccentrically such
a5 compressed flanges,grate elements of latilce girders,
urch girders, laminated beams with the heizht up to 50 cm,
compressed zone of laminaied beams with the height above
20 om, flengés of I « beams with the chopping timber web
/Fig. 39 b, ¢, &,f/ ect, with the use of the standard stre-
ngth of fimber abova 70m

boards, planks

51

as b/ but with the poassibility of using standard strengths
only up to TO0% . N

boards, planks

vV

Central zone of the cross-gecticr of laminated bent elew
ments, compressed and eccentrically compressed and webs
of I - beams of chop timber beards/Flg. 39 b,c,.d,f/

boards, planks

1/ The guality of timber for loamd-bearing elements should be showm on fi-

guren and liste of materials, Timber defects in separate classes of
quailty are to be found in the appendix fc the standard.

U




£ : ‘BG“’
CPN=T73/B-03150
inelerments and connectionns of timber struw

alculaied il Ve elanstic work of & material

LALCG, -

ntiong of timber siructurcn are calculated)
- b T ol a material 16 asowaed and taking
TG unt 'lp"b*lity of connections.

Stavioed cevrenpsth of timbar

Viluzs of standaxd astrenpgths K are defined accorw
O Lne mibimum 1nsoantanaada gtrength of timber
T The Tormula

-doxr
X o= X “’"“’lkdkj /3/

{u

I

7]
xe

~ minimws instantaneous strengih of
pine gr spruce according Tabls 1,
kG/em®, .
Ky o= 0 67 = corrector coefficient to the
instantaneous strength deterw<
mining the influence of the
long duration of loading, : .
.kj w gueflicieat of homogeneily
according fo Table 7.

he standard strength K for pineg or spruce should be
adopted accorging to Table 8 and Fig.1

-ap 4 déi?
| BN |
*$H [ ;
A g P
SR A e
- f 0 vl I 1 H
1 . i - - f
- |
XY IENR ) pe—

Yrmr
i
]

il i
L2200 V- ..,..‘I.....»...__. O
Fied d

Fig. &

Tavle 7, Coofficients of homopeneity kj )

!

kind of atrength coofficlent kj
bending 0,40 r
teralon along the grain G, 27
compreasion and pressure along
the grain 0,65
T compresaion and pressure across
the grain _ 0,30
shear along the grain and at the
GouLe angle toithe direction of 0,70
o

Table B8, Stardard sirenpihs of pine

and_ppruce

kind of strengt

Lol

gymy

glro~
ngth

.

bending:
a/ elements of aolid

timber/except p.b/

b/ elements of timber

with a sidet} 14cm
and height ﬁ
50 cm

¢/ glued elemsnis re=
gardlesa of helpght
but with the side
14 ¢om
d/ round timber,not wes
" skened on edges with
indentations,in a
section under consgi

deration

130!

Tenslon along the graiJ K.

Tension across the gral

a ¥L
e

Compression and preasu:
along the grain

Compression and pressux
on the whole surface
across the graein

- -

a/ in support planes od

b/ on part of the surfa-

¢/ under bolt washers

Pressure across the gra-.

in

atructures

ce, 1T there ig any
left = in the direce~
tion of the grain -«
free ends whogso lenw
gth ie not sraller
than the height of

the pressed elemen
Gund Kot lenoii of
The pre s5uat.’ surface.
/f.q ’(Q, b} i’\ﬂ, f‘f\:'ﬂ-"
Lal Cuk s , blotks
insdyts |

with the presaure
at the angle {{ = 909

24

g s A e & it g o

Pressure at the acute
angle to the grain

shear along the grain [X

a8/ with bending
b/ in connsctions with

frontal cuts and
“blocks

=naximun

. -
-medium Kér
t

24
GCC,
te

ror:

P
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Dnole 3 centinued
1 sucar across the grain N
y o Jrmaximan/ K% $2
i ‘ )
ot b shesr oat ike acube e
; ! bo the dire- K, jace, tadls 10
: i the prain JA S
:
{ | .
i :
coad | eutting in the crosam=
: ; section Kp 50
i !

¥ olomporany struciures standard strengths cen
te inorcased by 208,

in couAU¢ybuw7d1n" 61 tezpom )
rary character ;or carpenter - - -
uvgubvu*u; with iho spen to . iy
b wec}a.xyal conne=

cto“~/uu_;,g pina, toothed
pletes cct. it .49 peasible

v0 anply worse ¢lasses of
cx /Jii“OUu inereasing the .
gtrencih/s ITI/IV insiead of
l_;, IV/Y ingtead of IV,

Incipient decay iz pemnlttad
only on the surfaces of the
ciasss VW, o

>

3.8.2 Particular cnges of standard qtronthq

dnrd_efvennih Koo wiih the pressure
1T¢ Anrle O the psrain its delfined with

Ko .
Kdix = i 4/
1+ [ e 3
. e w 1)ein ol
i\d
where X, nhould be replaced with one of the four
vilucs Q the pressure accoxding to Table 8

nr 5 and 6

Values X caleulated for pine and agpruce acoonw

ding to Yne formu;a /4/ are shown in Table 9.
Table G, Stendard sirenpths de& of the pregsure
8t the angld glto the direction of the
grain for plve apd. @ prucae
¢
ngleC& trength in relation fo' s rezpec«
tive point of Table B, kG/cm
rr,5 (nr.ba/ | nrbb/ | nr.be/
0 130,6) 130,01} 130,0 | 130,0
5 130,01 130,01 13C,C [ 130,0
10 125,51 127,2 | 127,2 | 127,5
15 118,1] 122,01 123,0 125,0
20 104,0] 110,01 114,5 119,0
} 25 . 88,31 97,2 103,5 111,0
T30 73,21 83,8| 91,8 101,2
. 35 59,7 Tve2| 79,7 91,2

Table 9 continuecd

! "10 4990 59?7 69|5 81;3
45 | 40,8 [ 50,6 160,0 (72,4
: 50 33,4 | 43,5 152,55 |65,0 .
. g5 1 29,5 [36,8 [46,% 158,53
60 | 25,8 [23,6 (43,3 [52,8 .
65 | 23,1 130,2 (37,5 |48,8 :

76 te,t le7,8 34,8 | 45,5
75 119,8 126,0 [32,7 h2,8
20" | 18,7 124,68 131,21 41,5

85 | 18,2 |24,2 30,4 | 40,4
90 | 18,0 |24,0 |30,0 } 40,0

3,827 Standnrd sirencth {LN‘VA“b the shear
i e T

T Ine acuig anfie L0 Lhe Gireciicn o
ihe grain is deiined with the formula

K,
Kto‘ = "ht 5/
Lt Q*iu — 1)sin3ﬁi
KJ‘“
&
where N
Kt’ K‘b - agtandard sirengihs

with ghear according
to Table 8.
Yalues K4§X caleulated for pine and ospruce
according to formula/%/ are shown in
Table 10,

Table 10, Siendard sirengibs KQ:; of

the shear at the ancle Ol to the dircction

of the ;srain, for ning and gpruce

Il
21 8% ANBX o ey R
K L0 K K, CRTE A
A IR TSR IS L IR e
kG/em kG/em “G/em B GAm

ol 36 | 19,9 | 47

%1
n
4=

30 |21,4 &1 1
31 121,4 42 1
32 20,9 43 18,

33 120,6 44 18,0 | 55 115,690
34 20,4 45° | 17,8 | 56 15,3

"
ary

35 | 20,2 46 17,6 i 57 115

5
1/ according to Table &, p. 88U/,

2/ according to Tadle &, p. 9.

20 (22,8 39 4 19,2 | 30 16,685 13,7,
25 22,4 | 40 | 16,9 | 51 |16,3[70 13,2
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£ :
4 sivensth on she wall K°¥ in connections
ToTarvitusion ol otregses . in ithe plane of

s blocks ect,/is

] nnections with gains .
with the formula /6/ and Pig.2.

Koo /6]

o

k. - reduction coefficient according Table 11

A standaré gtrength with shear according
Jabvle 10, .

11. Reduetion coefficlents k, to bhearing atrensgs
¢ enLcuriTions 0L CORnNGcting dn tne whll according
Torule/of -

lt “tensioned elements of comﬁressed.elementa_of
9 comections connectionsg and ingeris
: /ulocky, ringa/
¢,57 0,73 \
4 0,50 0,67 ) ‘-,.
5 10,44 0,62 '
6 0,40 0,57
. . 1
8 0,33 0,50, : -
10 - 0,29 044
e
Y
g - length of the plane of shear ~
e - armof shear Torces-equal to fhe distance between.
the shearing force and the axi$ running through
the centre of the weakened secilon

3.9 Stendard strenpih of plyweod

2.9,41, Tvpes of standard strengths of water registant
pivywood nre shown in Table 12,

Tahle 12.Standard strensgths of softwoed water resistant

plywood
. X strength, kG/cma‘
Type of strength syn* -

»_bO{f al ong per=.
the = pendi=-
grain oular

to the
grain
1 Perpendicular 1 ;
bending to the . Kz © 140 60
plywood plane :
2 bending in the ' -
plywood plune Kg 10 75
3. tension in ths K, 100 50
plywood plane

|

" Teble 12 continued

1
1

4 | compreanion in '
the plywood plane Kc 100 50
55 comprepsion
| perpendiculsr k#.[38 | 38
; to the plywood
plane
6 | shear in the
plywood plane Kt 1 #
! eutiing perpen- L
iT dicular to the K 6o | 60
: plywood plane
éhe number of vencers/layers/ in ihe :
plywood should not be smaller them 5 |
1 ;

1,9,2 Stondard strenpth /resistance/

TS compresgion and iension At oM Gniic,
1] 3

With a force at the angle® to the dire~
ction of the grain of plywood facing bo-

_ ards, the standard resistance/strength/ to

cﬁmpreesion and tension should have

values: s
a/ for¥ = 0

i K= 100 kG/on®,
v/ forh = 30460° K= 25 - k0/en’

/permancnt value for this range/

o/ for M= 60° K = 50

Intermediate values of o
angles of: 307 and (K= 60
interpolated lincerly.

kd/cm2

grengtg for

L 90

ghould be

3.10 Standard strength of {itreboards

3,10,1 Kinds of stenderd sirengths of

hard end vely hard ifiorenoarcs according
22 mre shown

to BN-74/7122-11,21 and
in Table 13,

Table 13. Standard strenmthe K for Tihre-

boaras/10r ooardad &cC, 1avie 57

kind of " strengths of 5

strength 8ym. fibrevoards, kG/cnm
hard| very hard!

tension K. 50 60

bending Kg 100 100 -

compre=

agion L 50 60

ghear in

the board Kt 4 4

plane ’

ghear pore L

pendicular | K¢ . 20 30

to the bLo=-

ard plane .



HeT3/2-03150

of *‘“rohoariﬁ in tha

onnidily,. shen a atrquuro
. e hhnlglvy of air/65 & 90/,

Prom Table 12 ghould bs multiplied
fcieny 0,4 for hard boarde oxr 0,5 for
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/,

coefficient faking into account the oondi-

M, =
2 tions of & siructure usage

g, = coefficient taking into account the kind of
2 Laber in relation to pire and spruce /Table 16/

vy o= copefficient itaking into acceunt a previous
flexion of an element/Tabla 17/,

m, of the conditions in which
re works
E 1 for all kinds of for pressur
' y N . i 2
«ind of load strength except the i _ . .
pressure acrose the
grain grain
A
wind 1eR 1,4
agsenbly 1,2 1,4
seysaic Ted T,6 -

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

3.12 The wey of expressine values in units of messurement
¢ ihé 51, svatenm. wihile eXpressing values in units ol )
meosurenent ol tae SI, system the following relatlions bot-
ween units of measurement ghould be applieds

1 kG = 9,80665/exactly/

1 xG/cm® = 98, 0665 W¥/uf/&xactly/
1o G e » 98,0665 mii*n/exactlf/

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

sonlleat net prong-~ootion of the snlid w-’mémLOf
ieny load~bearing siyructure with the,excepiion
Qfﬂnjuuo 1d not be cmaller than 40em s Wit h

13

of
thicknecs not smeller than 38mm, In timber gtructur
with neil co“hec*o“ﬁ or bolts the surface of the section
should not he smaller than 14cm™ and thickness of the
rod not smaller than 22rn

Tarlo 15, Coeffdcienin of fhe utilie
ZeLion conﬁihionﬁ o LoeSgliiciiire dn
qilfereny conditinng o T

THe corrliions on B
chnmichﬁ B ‘

MGNeT S J.Dﬂ(i‘o,"lg

‘e

conditions of utilizavion cocificient :
g,
E
1 2 3 ;
1 piructures protecved ago~ )
inst precipitation 1,0 :
i
2 | structures exposed to hwmis- i
" 1
dity for a sghort time, then :
Gried/in the open air, ir Jac- ]
; “r !
torica ect./ 2,55 ;
3.1 structures exposed to humidi- :
i] ty for a long time/in water, in :
i | the ground, in factories ecs./ 0,75 §
4| astructuros exponed to agpre- ;
! :
i | saive chemical conditionss :
|| = with higher aggressiveness 6,0 {
- with strong apgressiveness 0,8 ;
51| structures exposed to hipher 5
temyeraéure within the range !
40 £ 55°¢C C,80
6 i structures under permancni lo-
|| ading 0,50%/
i
!
7: | Boarding bo reinforced concre~
! | te cxcepy shores .25
1/ Coefficlent My T&Y te in particular
4 preduct of velues get up in
table 15, '
2/ the coefficient of the permanent
loading influence is teken inio
account when permenent loeding
is higher than 80 of the total ¢
loading. Snow and wind sre loeds
of short duration
Table 16, Corrector coefficients By taking
inte sccount a kind of timber in relation
to pine or spruce ’
kind of coefficlents oy !
timber tension CONPress, % , :
bendln{; progsure auneex i
. across |
conpreas, T oo i !
oty 1 the gral ;
pressure i i
pareiliel ) : .
1o the grad ! i
in ) i :
larch 1,2 1,2 L0
ﬁii 0,8 0,8 0,8 :
ca 1.3 2.0 i . !
I [
acacia 1 PR P 3
bireh T3 242 PoLe :
beech Ty 140 ! 1,0 ‘
1
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ST Cammpeton ,‘—-pp"*"jojentq m, takinz into
R Ths defleciicn of an 3lement

-‘, E -
ratéa B

125 150 175 200 250 300

0,7 0,8 0,9 1,0 1,0 1,0

. wangien ‘0,8 0,5 1,0

0,5 0,6 0,7

r - radius of curvaturs
1hi“\qbbq of the thicheqt component element

of the radius of

Tanering of round timber in caleulatlons
cm for 1 o : .

e 1

kening of section

. Weskening of seetion with indentations must
cceed Sbm of the gross section, fhe smallest -~
sion of the cross-section in places weakencd
ndentations should be at least 3 cm and not

@ B u'l

ns and not smaller than 0,6 of thickness with
mmetric indentations.

Celeuletion of the section weakencd with ¢o=
complies with the rules in chapter 5.

.42

hn\oto“% F

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, Denth of the undercut on a support

AY
Dependence of
dimensions of
the undercut

oo\
on shearingfor fg} 5 kﬁ/un
. atreoses

Depth of the|
undercut

Length of
the undercut

a<0th

a<0.25h
aLt5h

Hor 5>5,; }3&5;01\
{on ¢} Kefems

for b2
for 185h 12

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

r than 0,5 of thickness with symmetric inden- . -

A.4.4. Conditions for diarererding wenkeninma,
In compressed members and in the cempreancd
zone of bent elements it is possible

to disregard wenkening, if a weakened placa

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

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

425, System of truss merbars in truss pirdopn.

Axes od truss mewbers in truss girders should
intersect in one point of the zeomftrical

truss of a girder. It is possible to devinte
form these reqlurements in nailed trusscs 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 interscetion
point projects beyond the ed*e of the flange ~
/Fig.3/ .

Fig.3 Fig.4

4,6, Tendioned trusce memebers .

4.6.1, Stresses in exislly tensioned truss
members ‘shoulé be defined by the for uxa.

Y

wheret

P - calculation axisl force, kG .
» .

F & net cross-section, c¢m

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

4.6.2, Pluteq for tensioned contacts should

be designed for the design/calculstiion/load,
they will! bear, incrensed by 50%.

i-
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~

2 zpan of beams, Theoretical points of
c-s3an iree supported beams and for end
u1,*—u0aw beama/continuous/, if supports are
macted on bearings , ahould be adopted at the
gqual to 2,%% of the clear opan from the

edge, For continuous beans pIninix points of support
@ widopied on intermediste supports in the middle
wupport. lowever, 1f the support 1s so wide that mo=
the team calculated ag multiyspan one are likely
ay hen in & single-opan free supported one, the
wuld be caleulated as & single~span free supported
v of quppor* for beams split .on supporte and au~
th engle braces at the distance up to 1

S ,)e vpaort/r*g,d/, 1f there is no pre&ise
uiation, are adopted in the intersesction points
o3 v*tw the axie of the beam, provided that2

g desipn load p dis not bigser then 1000kG/cem

: modengilr end the ratid of the cheanging desipgn

vo the permanent one g is not bigger than 2., The per-
toand changing loads and the overload coefficients

ld ve odopted ace, to PN-74/DB-02009, PN~70/3-02010 and
fO/n-O?O11 In cage any of theae conditions is not mes
t“e caleulation gpan should be: -

T, + 1 L, + L,
= 1 orsz 2 2 /s/

Ancle braceas and thedir conneciions ashould be checked
1 oSiresseg 11t LAGm A0 ROt exceed the calculation

v

neth,

7.4, Penaping renctionas. Reeciion on bcan supports, puriings

wus bl¢ueau & i calculated as for single-gpan Lgaxs
25, Reactions of continuoua, doub1e~apan

e

,uo ted Lea

u:‘2/3 qhou’“ be calculated according to real values,

: A 7,8 Cnleulation of bending streasses in a golid beam ia

periormedt

a/ with fiat bending - acc. to tha formulz 10/

o nﬂa<xgm
A
xmn

b/ with oblique bending =~ acc., %o the formuls  /11/

M
X - M 4;; K :
- e M .
v W

» Whare

Mx M- bending moments fuem the
& design load, calculated

in relation to the main

axes of the section, kGom,

. W W

. . . =t Tyn om

K = Btandard strengtb with
vending XG/om®

T = corrector coefficient asc.
to 3.11

4.7.6 Calculation of Tendins streoses !

ieh tne ratio of the nelghbouring spans is smaller.

- ingicatbﬁs of net gtrongth,

in-a composite been ’ {j

4.7.6.1. Bendiny cdre stresay ahould not
be vipger ihan n_acc, lo Table &,

end the tensioni#z stress, calceulated in:
the neutral axis of & componen$ member
of a compogite beam placed in the ten-
gloned zone should not be bigger than

K acc. to Table &,

4.7.6.2, Caleulniion »f bendine our
1 LHEe COMPOSiue DeHmI L, ddy AiL/
with the Tull weo, conncetiong with no 13
or inserts is perilormed according to

aformulaes .
fhe Jg
S O ]

M foy b )
G’ —— e P S s - ) !
B J‘P o 23, € Km 65

| M F.
: o b L e )
: o 7, 5’9 E £ K Fm {14 |

51,27, Fe (1‘3)

I [0;2+0023“E“"000039(—~)]k

t
wheres ;

M~ bending moment, kGem

o - bending edge stress ol ;
the web, kG/cm2 {

bending edge strecs o

S
:

T
%
the flangz, compesite
beam member IV/Fig.S5/,

O' ~ bending siress in the
e
eutral axis &f the

fiange, kG/cm2
h = total bean helght

hé ~ web height, cm

i
?
kG/cm2 i
i
!
|
:

h; ~ flange thickness, cn
gy distance between neutral
’ exes of the unweigened
bean gecilon and AShe
unweskened flange geoction,
cm :

L « beam spen, cmj for conti~ '
nuous beams in the formula 16

a rcspocﬁive gpan with the
.coefficient 0,8 i sdopted
~ reduction coefficient
I .
k = coefficient depending on
the kind of conncctorsy

for rnails k = 1,0;,
for inserts with Lhe beow
aring capacity 2D<Q000kG -
k = 2745i
- monents  of inertia
4n . *
of the webr gross,
rot, calculated in
relation to the nou~

tral exis of the whoe
le beam seotion,cam”,
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4,7.7.2 Caleulation of shearing forces
GelBnLNnting/,. GORARICILOrS 1in l.ao seosm

‘Patween component parte of the bent
composite beam ghould be calculated

,o.. = momenta of the flange inortia reapectivelys
’ gross, net, calculated in relation te the
‘reutral axis of the whole bram section, om',

9

o o o T e an 1o om S5 whete ven
o paratlel to ibe moutyal axis of the whole i . Width la dofined mocording to formiaes
Jsp" nonent of inertia for the whdle gross section,: '__ . &/ gizﬂgriﬁﬁligoggagigg ggngzgnectors
em . . - e Jtype I ¢ IV/Pig.5/
?131n - sgctions, reaspedtivelys gross, net, cm2 o .'::' . . a str "y, 718/
‘ z -E;;~—~"

b/ with regular spacing of connectora

Ja, = b,/ of I-beams with a wob of
culated in relation to the neutral axis of the gross : or aainé boarda )
seetion., For the section of typa IV/Fig. 5/ . . QY /18/7

0 2e,

béﬂOJéﬂo

¢/ with the same loading of connec—

4,7.6.3 Celeulation of beading ztresges ¢f compogite
tora on the whole beam length

Tnane 0. Lyoe AV/iFig.os /connections with nails orx

1Y 5678/ 1a performed scc. to the formula /15/ and-/16/. Q,8,
. . . RS L2
£,7,7, Sheearing streeses ol bending . . tzt“ I, ‘ /13/
: r

A.7..7:1 Checking of sheering siregses. .The sheafing ‘ .
GLrcEd 15 Chochea in the neutral axisg of the section. L .
For seetions I = IV/Fig.5/ it is'calculated in the axis In formulae 17 = ?9'
Lo Q = lateral force in the support

plane x - x acc. to the formula
Qi— lateral variable force ¢u the

& (‘}154 # 5}) \é: Ktm ALY : | vean length, %G

Qﬁi - lateral medium force within

1 A jép

the range &, - by, kG

: ‘ Sbr - static grose moment of the
i part of the section beyond
! tho scam Tor a flange or &
- bean/TFig.5/ in relation to

the neutral axis of the section;
)

em”,
J,.. ~ moment of inertis,of the whole

' b cootion, gross, omt
N i . tzi « ghearing force, variable on
\\ . - . ‘ the beam length, xG/en,
) ~
- - LT constant sbearing force ab,

kG/cem,

et A e o ¢ i e =
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. ' .

er of connegtors,The numbaxtf connectors
cx oL cesaminaiing forces 1k calculated
Tormulsaet

a/ with regular spacing of connectora
1 e o f20/

v/ with the sawe loading of connoectora on the
wizole beam span L

2 Hé
n o= ”“""[tzi(x)dx ‘ 721/
T ‘
o )
wvheret
I~ beam lengih, om

Do “ﬂhrir“ capacity of a connector
La 51&316 Snt-‘&f xQ

3 In ealculations of nailed'girw
T4

G ol L-36CL Lth the web of crossing boards
or of box seciilon/board walls/ the following rules
. r .

sliowed:

~ with the calculation of the seciion moment of Inertis
one doea not itake into account the web secilon/or

of walla/
- one does not take into account the CC- Opﬂf&kiﬁﬁof

web beards or wall boards in the,.transfer of
dng forcos, b :
.0 ol the wedp and walle are dimensioned itaking
account lateral forces ~ formula/18/
vder Tloanges bave & compooite section/Pip.6/,
1cu}at*013 ace. formula/15%/ one should use,
© the Tirst section, closest to the neutral
~ to the cecelficient 3; « facfor n = 1,0,
. tlhie second ~ facior 0,80
- one ghould not denizn o flange sectlon composed of
;ore than iwo elomnta i relation to cach axes
i
« 31 J = veams with the web of crossing boards are
composed of aegarate1v made parts/Fig.7/, additiow.
nal connecidr . should be, calculafted Ifor

the veriveel, o~ force in the connection,
Al
AR R _ ) A
- os TE e
- . | )
) i
L A
1 1
Jemakities) : IS IRTRN
Fig. & Pig.T

_ 4.7.9. Goptagts, Contact tips, plates in the 60vx+ant‘&ﬁtiﬂﬁ
e benoand, shoulid pave the moment of inertia at least

ecual® to the moment of the bent bar elements and

ghould transfer lateral forces in the coniact,

4. 7.10, Deliection of beams and trugs girders

4,7.10.1, Deflection of beams end trugs pirders with
Iiet tending, leliccilon shouia be calculaved in
ettt e

complience with otructural mechanica. In the calculstion

.
of compousite beams dellcctlon, except

zlued besns, to the dc“lcctiOﬁ formula .
one shou}d epply moment of inertis J 5p
Lom ol .
$3380a Ty ho formula/i5/, Teble 19 §
showg permisoidle deflections, Dellection
cnlculations are performed {ron otandard
1oads/ withoui oveload cocfficientn/,

Tahle 319 Perwinaible delleciionn fu of

tinber otructuren

Deltecilon fv

kind of with stryel. § without atryud,

fiexionf flexion
structure GELOAL,

Loading

perm. | peri,
Vala

1 - 3 &

i
Q

1 Legivders
with a full
web, box pgire
derg, compow
site beams L7300 L/200 - -
2 truss birdn
doeras
~approxX. cal L/600  L/400 - -
~oxact cbl. L/300 1L/200 - -
3 refters,

i

purling ect, =~ = - /200

4. panel roof
clements in
the period
of exploita-
tion

- over 15 yra - - - L/280
L 30

e up to 15 yra- - - /13
boarding

L%

lathing - - - L/150

o

*bGBMS of an
junplasterod
Tloor under
rooms with
ivariable
‘1oading

a/~<}0 nG/cm

b/'>50 kG/cm - - - L/2850

jbeama of plas~

te“ed floors

linder rooms . E
with var. loe f
ad :

—~3

.a/ £ 50k wG/ens - - L/250
b/ D 50k6/cn’ = w - 1/300

8 |boardivt of
roiu¢oruea co=
mcrete s5LruC,

a/ unplastered= - T L/200 -

- - L/200

lb/ plagtercd = - - L/350

9 elements of

anclosing wells

al industrial
buildings,
tourist ,
buildings

Lexp, over

15 yra - - - L/200]

~e¥p, up to
15 yrs - - - /18
b/ dwelliing,
orfice ’ .
build,
GXDa OVET
15 yrg
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Lble 18, continued L - : £, [ structural flexion, cm
T . o L flexion calculated according to 4.7.10,;
- . . u \
- in sceleton . o . : e . . I
walls and . ¢ C o
in clehients o oL e : L =~ epan of a bean or & trups girdoer, cm,
- with the length . : oo
cqual to the . 4 8. Single mermberns, axially comprenssd
storey height = = « 5L/220 o
- in elements ) . - R %ogmli351enderneas ratio defined by the
for.a room ‘ : : ‘ ‘ : g - 1
with or witho- L . ) : x = g
ut an opening = = -  Lf250 L . . j ’ min
"— T should not exceed values form table 20,
1/ In the approximate colculation only " - : o1
. . Table 20, Permissible @glenderncns ra o
elastic siraina of flanges are taksn - B ‘ : Tor conprasaed Temiers
into account. In the exact calculation| ) ‘
5% defeormatisng of all iruss members ) o -
the elastieity of all connections ars - slenderness ratio A
taken into account. . ’ S | members
- — e o ‘ o . parm, temporary
4.7.10.2, Deflection of beams with obligue bending .= ..~ struc, { atruc.
Deflection of beams, bent obligquely £ ahould bve calw
culated according the formulal : 1 load-bearing
L L o columns 120 - 150
EaCR ESie £ . ) fez/ . "2 solid bars 150 - 200
whero: ‘ - . 3 composite
" £~ component defiections in the direction : . bars on
* ¥ of axes, respectively x-x and y-y ' " elastic
. : . connectors 175 200
4,7,10,3 The bigrest permipsible deflection of a time .
Cer structure caiculated for the full Toad should not ' 4 econda
exceed values shown in Table 19, In old rennovated . Bec ry
buildings one permitts deflection exceeding, by 50%, P membera such )
the celeulated permissidle deflesction,assuming the L agt wind braces, -
clagtic work of timber. . - braces. tensloned
. bars that can be
4,7.40,4, Deflection of continuoug beams. In continu - acted on by small
0us Ueawms wWith equal spang oy when the ratic of : compression forw
the biggest span to the emallest one does not exceed ces regulting from :
1:0,8 and with the same loading of all spansg)or additionsi loads 200 200

whenywith equal agpang; the ratio of the highest to the
“grallest load does noi exceed 110,8;,deflectlon can

be approximately defined adopting the ratio of the ™
viggest Geflection of a continuous beam to the biggest x?iig ciggﬁiatigg ;giﬁgegggigoiﬁtégein
d§;1§§ﬁ1§§d°§ §n§e“m span/aingle«apan froe supported/a should take into account the radius of
G,65 « with permnnent 1oad . : i inertia for the smallest seciion. In other
0790 - wiih varisbls load - . ) cases the radius of inertis in the middle |
b/ for central spans e T o of the buckling lengtb of & memberdh addp ted,|
0,29 = with permanent load R . " 48,2, B 3
) . o . . Buckling length 1 of axislly compro=
OLZS - with variable 1°€d . Bed.members 18 delined by the forhula
4,7.10.,5, Structural deflection for special cases. . - 1, =7l or lyG“ Vﬁy Yy,
YWhen a kind of & building requires gmalier deflection - 7 wheres '

then mentioned in Table 19, one has to face stricter ‘ )
requirenents. \ Y« coefficient of the buckling length

1.7.11, 1uctuxn1 ‘flexion/in the opposite way/ acce 0 4.8.3,

outhLUlﬂl ITexion ahould boi ' . . .
a/ for composite Leams with block connections , L b, = lengths of a member measured . i
' . B . in the plane of main axes
Ty :> 145 f. . o . and equal to distances bate
ween the brac€ axes.
b/ for girders with a fu11 wall/ I = glrders, box
glrders/ and for truss girders/without a Quapenn . In trusses lengths of truss members 1 should
ded ficor/ _ be adopted as equal to the theorstical irnasx.-

b - 1engths of the truss, -
£, > 1/200b .

¢/ for glued siructures

% ok \
: . : P \
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4.3,3, Coefficiens.of buckling length.

Coclficients of buckling - .length ¥ should be:

s/ for a member fixed al one'end, with the other one
free = accloFig. 8a/ Ye2
b/ for a member /var/ supported at both endd-in

a jointed way/fig.8 b/
nuoua member /FPig.B8c/with the impossibility to make
lateral movementa = for both cases = Y =1,0

of for a member with one end fixed rigidly and the
other end supported in a jointed way or in a oimilar
way/Fig.8a/'in the main plane, 4in which buckling is
caleulated,with the impoasibiiity of lateral movements -
- for both cases - . . Y = 0,8
d/ for truss memborss ‘
- for truss flanges in buckling cases in the truss
plan@ g * ' = O'B
and outafjho‘trusa plane/Pig, 8e/ ¥ = 1,0

- for stanchions and cross braces of the -
truss in the truss plane Y = 0,8

when these members are connected with flanges wiih

gaing, inperts/with one bolt/: tr;pine y-_ 1,0

- for crossing truos members/Fig.B8e/ - acc, to table 1,
« for compresse¢ truss flanges or transoms of frames
braced with purline, braces ect,wihbuckling out

af the plane Y= 1,0
Table 21, Coefficients of buckling length Yfor

. Crossing LYUSs members

and in end spans of & conti= ;

coefficients Y

menbers

in the
truss plane

oufot
the truos
plane

crosging members

of the truss aco.
to Fia;IBe/

Af the

- BUppor= G

- force

 member

absolus=
te va- | 4
lue of :
force i

in the i
ting
member )
is bi- s
gger or|
equal
to the

in the i
compre= "
poed

0,60

-emaller

if the
force in

the Bu=
pporting

member is |

than th
force iﬁ. ‘
the com

pressed : i
member

0,80 -

'

Strefa

Fig.8

.8.,4.1, Buckling

8 delined by

" wheres

Bucklin‘ of arches

len th 1 in the arch plane

e lormulia

1 =vy8
i

/25/-

.

¥'e reduction’coefficient acc, to

Tab

§ = arch length/opened/ along the axis

le 22,

Table 22, Cocfficients of buckling length Y
101" an _arc )

kind of arch gymuetric one-sided
. © load load
three=hinged
arch 0,7 0,5
two=hinged )
arch 0,6 0,5
! ! .?"‘-‘" bahi £ '
Igenicorholzbou u nEruktioner
- U k- ;
g Fro z ier
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2,4,2, Buckling length 1 Q:}Og the arch plane

Jor the top compreased flanga_jhe,lengtﬁ i
cqual to the distance between purlins,

[

e Do

—

./ for the bottom compressed flange the length 1
s calculated according to the formulsi

jon

1s L N YT

wheret
L =« length of the chord between lateral
bracings R

¥ " corrector coefficlent depending on the
kind of lateral bracings, that is: N

bl oV
- with bracingey Fruos girders

Y =10 %ggjaﬂnJ : i
- with bracinge\6f angle braces with ona

end supported on & girder, and the othex
.one on purling Y e 1,25

4,8.5, Buckling length of columng gnd trangoms,

" Buckling length of columns &nd transoms of framea i
and pseudoframes is defined in the followling ways

g/ if 8 truss girderxisxfxik or a full girder io suppor=-
ted on columns and connected with a column with hinges
/Pig, 9a/ the buckling length of the column, with

buckling in the pseudoframe, is 1 = 2h, With buck~
1ing owtel the pseudoframe plane 1 ia the distance
between bracings at the column height.

v/ if & trucs girder is supported on coluwung and 1s
connected with a column with en angle atrut
vracing the angle of the pseudoframe/Fig, 90/, ithen

with buckling of the column in the plane of the -

arrangement, the buckling lengih may be determined
by the approgximate formuls )

1 = Zhyv 0,Th, e/
¢/ The buckling length of symmetric columns of two=

or three-hinged frames, with buckling in the frame
plane may be defined b5 the approximate formula

/Pig. 90/
1= bYd + 1,6n ' /28/
- ] 2d_r
wheret n = coefficients n = mwﬁﬂﬁuw«
¥

J = moment of ilnertia oé the column,'nm4 '
/for composite columns acc. Yo 4.9.3/,
Jr » moment of inertis of the iransom, om4'
/for composits transoms acc. to $.9.3.75
h = column helght, om ’
r = lehgth Of the transom half/Fig.90/, om

o/
| ,
| U
w
g AANNNE
b/ 7 3_4
i';m /Zf
7

e/,

R.6.Sections of golid axially compressed
members snould be checked with regard to
buckling according to the formulas

p

whares

o
I

witht

P = Py~ if weakenings do not cligturdo
weedge of o member and are not |-

. bigger than 25% of the groas |
' oross=pection, om ‘

Fud4/3 P «1f weakenings do not dig= '
R turb the edge of a member
but are bigger then 25%
of the gross cross~soction,}
cm? .
ﬁ = ¢oeficlent of buckling
accs $0 4.807.

Ké -~ gtandard strength acc, to

Table 8.

\

e ek s o e oA e e b 22

design load Juadudckion Lac@t)
field of the working cross-sscilon

P u@ = if weakenings diatury tha
_edge of & member, cm

129/

1




£, 8. 7.Coeflicionts of bhuckiing F are calculated acc, to

-n.of]‘:}--n

PH~73/B=03150

a

fowmiulact -
a/ for ratio of alenderness 0 <2 )~€; 75

2
F;..1«o.a(-1%3~) 3

b/ for ratio of slendernsss 75 <& X\ &, 200
3100
AR 1Y

Values of coeflficient

o

? are shown In Tables 23

Table 23, Coefficients of huekling % for timber

RN L
5 1,00 55 10,758 105 10,281 | 15% 0,129
10 6,99 | 60 lo,7%2 110 0,256 | 160 0,121
15 0,98 65 0,662 115 70,234 {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
30 0,93 80 0,484 130 10,183 [ 180 { 0,096
35 C,90 | 85 |[0,429 135 |0,170 {185 6,091
40 G, 87 96 0,385 140 [ 0,158 { 190 0,086
45 0,84 95 10,343 145 10,147 | 195 0,08
50 0,801 100]0,310 150 | 0,138 | 200 | 0,07 :
- Por intermediate values one should interpolate
linearliy
/

4.9, liembers of compogite i sectionf 6xially cofm

Ercsscdi,

"4.9.1. Tvnogs of conposite members sections/ cComnNre= |
soed [, 11 18 recommended 1o uge compoalite members
sections chown in figures 10 % 14 and systematized in

*the groups belows

I group = members composed. of branchea and of
plates or inpserts out of which enly branches’
are fixed in jointa/Fig.10/.

I1 group = members compossd of abutting branches |
and fixed to suppolis .

y gl
\n
\
AU, ——
:. .E Se-4br F ] oy
AT
" L
. ZaN ,
. . ¥ . l
e .
_ Flg. 1
N - .:{h o

a/

b/

e/

of

Pig, 90
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roup -~ members conposed of branches with EI,EO.I"SPW?
15 3 tbicknesses of the branch with batten plates
oo axial spacing not bigger thnn'?[i-l/Fig.12/ where
L = length of a membery - :
compoite trussed members of big

IV group - egacing,
1

Bigcer than 6 thicknesses of the branch/Fig.13/ with
nailed connectionas. ) :
. o
4,
[ - | e N
a8 o ; .
; TR Ripr -'- .
T R
] l‘. L Ky Co
:31 “li” : : al ;
SR e 0. ot
; é ! u'! H ?;"L
L1 | -F !
- } u%w -!- v
-J?; Hie{xd 1 b B
I
Ze

> EE

= T

o
ﬁ?ﬁ,z
o e

=)

! % "
o

n

s ot

F

, , ' .6L_._,.“
a .8 £ g
e IETEY
Pig. 12 Flg.13

V group composite members with external batten plates
withk glue or neils, with branch spacing .tw cluarance {row»3
»6 thicknesses of the branch/Fig. 14/ "¢

* 9 o "
v B % {
- _r.‘\T"FT FNERRY 3
+ N '..f‘.. "S& - t H
i ¥ i L e .
U il i e ofJelFelle - !

j HAPREE, e R,
el i il A l
e I e
wetl al T H
biami IR N
iEhlH T o
N . 1&“‘|L-51N ! lg:idi" ;
R 1 1 O I IR i
ajzljia2lit ot lalapit !
o ”;

§
4.9.2, Number of parallel asanma: both

To tiie 6X18 % = X ana to y = y cannot
exceed 4 in the crosagysection/Fig.10a/

4,9,3 Buckling in the plape perpendicu- i
TirT 10 FoAmB, 1L ohecked moment of
nortia or xafim the checkod ratio of

alendernegg,kg of the compoolfe mowbor

pection working for buckling in the plane

perpendicular io senns ig calculated
according to formulae:
a/ group I/Fig. 10a/

+ 2 t 2 S |
for elementa suck as in fig. 10b/, ¢/ and

a/ P, = 0 and the formuls /32/ is reduced
to ' S '
R A ‘
PR R AR UL /33/'
. L ! E
v/ group II/Figi1i/ 1\
' w2 N :
e 30, ¢ 2%, Re, 133/
' L ‘ ,
¢/ growp IIL /Fig.12/
\ 2 .
2p=2% +2%;fe, aad
1 i
a/ group IV /Fié.i}/
Forel /354
Jip= %JL 27, ke, ‘
o/ group V/Plg.14/
C ooy, D R /367
“wheres
‘ﬁ - reduction coefficient
T = 0.06+0,005%;; /31/;

for nails: ‘f;"*' ‘&';;3“,'*'13?;'
¥, = reduction coefficient 3
T, = 0.018 + 0.00545 A
T ha; 1 v 025%;a
@ = corrector coafficlant

dapenda on the kind of ¥
connectorst

a/ for nails a = 1,0

/38/

T

b/ for inserts a = 1,05
of. for pine a = 0,85
ng = moment of inertia of all

¢ components of a composite
member in relation to

their own exes, parallel i
to the seam, cm l

N I
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flelid of element mecilon reopectively |
ey vhe firat and the oecond sean counting
2 the neutral axis of the section/TFig.10/, cm

©eye, - distoncea between the axis running through
netcenire of gravity of By or F2 sections and

the neutral axig. of the whols section, cm,

b

S, o= statlc moment of P, or P, 1in relation to
3 the neutral axis of thd whold saction, om”,
R . = ratio of slenderness of the solid member
g with the same cross-sectlon as in the
composite member

S
t

A= uL‘
TR Y , /394
ij = radive of inertia 1f the compoafte nenbey
_ caleulated as the solid onse, om,
=§ 5 | |
F ' N
Z = \’ L /40/
! LY : '
i J

3 = nmoment of inertis of the whels composite
section/brenches, plates, inserts/ in relae
to the main axias of thies g:,eﬂ;;l_(me'cm,‘:‘r

i « radiug of inertia, em

f .. , . J‘P .
| bpTV STE 141/

b

A gp = ratlo of slendernces of & compoaits membex
for members of groups I & IV

| L
P 12/

- efe

: , . . .
E ,.A gp = ratio of slenderness of & composite membar of
; group V
k ~ coefficient depending on the kind of comneciors
to connect external betten plates with branches
/Tig.14/,Tor glued connections X = 3,05 for nailled coe
nnections k = 4,5 ) o
B o~ numbel of branches in a member

A~ ratio of elenderness of the thinnest braneh of
the conposite member in relation to its own

a6 0 ) parallel to the seam

{
;'"';5 ¥ ““;f“ e 43/

ig = radius of inertia of the thinnest branch, om

For members from groups III % Iv tg measured hete
ween the axes of bvatten plates or joints should not
be bigger than 1/3 of the member length, and the
branch ratic of slendrness in the formula/43/ should

) meet the condltions AD £.60. If composite membors
of groups II + IV have & bigger number of branches

" than_in Fig. 11 % 13, then the formulae 33 & 35

‘ should be complemenied by

: 2

‘E&-Fe

2%, 5, 2 /447

4.9.4. Buckling in ths plane parallel to the scama

Noment of inertia J of the composite member section
working for bucklinfPin the plane parallel to seams
o caleulated according to the formula

j“P:Zj‘%‘J‘L 0-3(‘§jnj*%-]wk) /457
where:Jgi « moment of inertis of @ branch, om?

Jnj = moment of inertia of & batten plate'tﬂﬂé

qu - mawm* o!— inerlit 'GF s dnsevt,cmt'

-

4.9, 5. loment of inertias of flnéd membeora,

Glued memebrs composed of several parts
may Lo calculated as members with uniform
nect*on while meoting the conditicno from
60191 B N
4.9.6.Moment of inertin of ecolwmna and fra-
neltrensons wilh variable seciilong on whe
engih may be assuwied as constant taking oo
& basis the cross-section at the distoncs
0,65 'h or 0,65r from the gupporting hinge
or the ridge hinge/Fig.9¢/.

4.9.7, Calculation of shearing forcea/delnni-

naving/e 10 enpure ihe COCpPEraLisn Of Glo«
menld in a composite member, the number of

connectors should be calculated for shearing
Jdelaminating/ forces. The ohearing force L

per 1 cm of the member on its whole widih

H
is caloulated for memders of groups I and II i

aocording the formula

. Q5 ¥ :

bys —y— 146/

W

wheres )
Q - pubstituting lateral force with

buckling
v )

4= %p (14 141/

Sb - gross static moment of the
v Bestion part teyond the seam
cm .
Jsp = grosg roment of inertia, cm4 :
. % = coefficient the wvalue of which,
) ghould be:
w» for bar elements/members/ of
groups I & JIII as in Fig.

- 10412 X w0
= for elements with external batien

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

a/ with 26 = 201, X = 0 (
v/ with 2e>201g x uO]M(%‘,&-,l;'

?

V% reduction coefficient depending
on X & kind of member and

’ o i}
connectors equal to yﬂ Jbiq 181Lr

Xj: acc, to 4.9.3,

64 coefficient of buckling dapending‘

on mr the ratlo of slenderneas
of & member

P = axial force in a member/bar/
- from design loada, kd.

T T e e et e e e e

ud

-




Q«ZO_;“j ;

FN=73/8-03150 .

1.9, 8, Sxloiral tatten plates should Lo calculated
OTTE shearing Jorce per one batien po. tes :
“a/ with two branchea/Fig.12 and 14e/

ol
L .
A

149/
b/ with three vranchen/Pig. 14v/ '
Qly : T
T, = 05 "EET o ' I/ﬁo/ -
where 2e, « distance between branch centres” '
/Pig. 14 a, v/ o ‘

Apard from thailbatten plates should be calculated
for the moment of shearing forces in relation to
the fixing of & batien plate to & branch/Fig.14/1

( -
a/ with two branches M= QE& , /51 .
' Qln, o

b/ with three branches M2® 73 52/

Tn columni with inserts for the bréﬁch spacing
~§~.<<2 one does not take into account the moment’

\ ’ .
from shearing forces.

Croaa braces in trurined members bf type IV

4.9.9,
/Fig.13/ are calculated according to the formula ‘

o , ' 153/

; K= Voo B
wherss ) '

Q = lateral force acc. to formula /47/, %G
L Py ot
o e
5 ook b, <Ot

wheres

P = caleulation compressing force, kG
g
}LP ~ ratio of slenderncss of & member,

4.9.10 iinimum humber of cdnnectors in the column,

COLACCLAON  yp enjump comnectiona/type III, Plg.i12/
There nnound be at least 4 nails, 2 bolts or 2 ringa.
Giued inserta should have the length equal at least

{0 double spacing of coluamna . Trussed members of

sype IV/¥ig.13/ should bave batten plates at doth

ends and in every connection of & crosg=brace with
branches/on cach wide/ at leat 4 nailas.

4,10, Nemebers, loaded eccentrically.

4,10,1, Eccentrieally teﬂeioned members, Stresses in
A6 dangerous Bection |are calculated according to
the formula ib:'-.»»» - “E‘“* RV,
’ P (.._z, ~4] ke '
= b + .
G Fn wm Wyn KQ £ l{.-m .
with symbols an in 4.7.5.

/541 .

4.90,2. Eccentrically compressed mombers acc, to
Tig. 10,12 and 14 are calculdied according to the

formula o " M) K .
e Iy & 7
& F -r(-wi; + Wyn) “g‘gkcm | /557 . .
acke i Me o MiVEe o g ,
TR *( Vi + Wi/ % < Kem 156/

Yor composite members with betten plates 1t lo necce=
. ssary o check stresses in end’ branches beiwaen ba-

N

| 4.31. Bracing

i

. . . R

' to .
tten plates according({gc formula -

-

Componite trumoed members/Fig.13/ ars calcu-
lated acoording to the formula

a/ for the'whole composite section

P M re g
Ll Fn + Z‘Fﬂes S Kom /JS/
b/ for branches beiween fruss joints
gt M ¢ ke /560"

Ffn "iF e ¥

-wharat
¢? with the buekling length 1

. . Jamaller of the two direct?ons of
buckling/

P‘ = the amallest_coefficient of buchks~

ling from two directions for
the whole member

L W&' Wys wyn -

3

gth, nét of the oolid
: section/Fig.12 and 14f
~ - e

4,10.3, Number of - n of connectors bet=

vicen brancnen ol 6 composite,eccentrically
gompreased memter ie delined by the formulat

L
L

wheret

tz = ghearing/delaminating force/ acc. o

the formula/18/, kG/cm,

1 = length of & member, cm

T ., .= load~bearing capacity of a connecto}

L « goefficlent taking into account
the additional moment from the

shearing force acc, to the formula

/53/%.,

4

4,71.1. Lateral brocing for diminiching the
Puckling lenglh ol & columm ox & compressed
flange of & fiat structure is calcentlated for
a shearing force according to the formulas

peB5 ~ |
50 /58/

.and membera which suppori 6ompresaed flangen
of a few structures/riat/ or columns should
be calculated for compressing forces . in

separate zonea &ce, to the formula/Fige15/ -

N_
P i%ﬁ::-

wheret!. =

¥ = the blggest compressing force

in the flange of & girder or a
column, kG '

‘n = number of c¢olumns or flat structu-
res/Fig.15/ -

1
¢
1
:
£
I
b

F P M M ) ke 1 ‘ n

= goefficient of buckling of a branch

modulull of grosa atrenﬁﬁ

/57

759/

e g e

S e —

T

g

L
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T w oW i
:_.“c“" bdwing, :
ol ) I
RN P L Tip?
| i | ) D.ﬁém«'a
' ! i . HIR PPN [ade
} } } ! : ! [Larirnn]
L T ' -
A — . Fig.16
R 3y B .
Fig.15 : : 1=bracing truss beiween girders,
. Ly . - 2~girder
o 3-brace,

4,11,2. Trugges and braces/for bracing/, the task .
of which s to aiminish the buckling lengih of fia= 4.11.3. Streas checking in the compresaed
npes of flat compresced girders, arches and frames, Ilange of ®w girder. Cliecking is not noce-
uay be approximately calculated for forces opera= . asary lor cases when distances between
ting perpendicularly to these gfructures, the for- N bracings are not longer than 40 i,
ces resuliing from the substiiute load g mmifxx . : )
16/ 4,12, Structural heipht of cirders,
P B

distributed in a uniform way along the flange/Fig.
according io the formula ~

[

4,312,171, Structurai heisht H of I-or hox
- ﬂji , ) beang wilh & WED o & Whil 01 €ro5sing
9= 0.0 h . : /60/ Boarda or plywood should be mcasured bei-

2 ! . ween external edges of flanges., For beans
with parallel fleang » the Inximo

and loading of a joint ~ according to the formular - ghed Elange? the hgiZhilis ;easurcé 2gpcr
. the middle of the span and for beamag with

a/ for the case as in Fig.16a/, b//for braces/ o upper ridge flange -pin 78 o tme eoam,

: o0 agsuning H = 1/8 ¢ 1/11 L. -
Q= 008 ten Y o

' h - ) /61/ 4,12,2. Structural heirht B of truss zir-

dera meagured vetween :i8NEE axls 1n iie

— a e, 16 4 a//for trusoea middle of the span, if one does not perform
b/ for the case as in Fig. 16¢/, 4/, e// / an exact calculation of defleciions follo-

. wing the rules of buillding mechanics, should
be defined in the following way:

. N-a ‘
[LLNAPERY o | . ;
&= 008 L /ez2/ a/ for girders with the upper arch flange = |

' ' - COH = 1/7:1/8 %
wheret i . : ‘ o /T8 L, |

v/ f ixd ¥ith 1lel f1 : '

N = the biggest calculstion force in / bggtgoge:rf ; = ??Eah ?/7 L&Tgeﬁ °r

the compressed flange of & girder,XG, o * ]

. . . - .‘u R z .

1.= buckling length of the whole flange of o/ for triangular girders H0 /5 ¢ W1 L,

' & compresses girder/Fig-TG/e o 4,12.3, Flevation £ and structural heirht h
pALUNY . . oI the crope~cection olALWO= OF LETgi~ningced
a = length of\%vtruaﬂ section arch and of & flat roof chould not be omaliw:
. er thani

@ = buckling length of a flange of a flat,

f=1/7T%1/815L h=1/301
¢/ for three-hinge arches with full or -
datticed sagmented clomenta/Fis.17 o/
- w flat £ = 1/6 + 1/7T L b = 1/15 & 1/25L

=~ #piry f = according to building
requirenenta ko= 1/15 = 1/30
d/ forqlamella roof/Fig.17c/

£=1/7% L = 1/100 L g

load~bearing etructure on the distan~ . %a/ forqcentre arch of short boards on edge |
cebbetweenlbracea/F%go16&/. cmf . /Fig.18/ . ‘
n - number of flat structures transfering . ‘
: £ 176 1 h 1
forces from the flange buckling %o . ;L / ;; /80 L
] . . © b/ for a two-hinge arch of I-section with

one truga;or brace. : v & latticed walkx or full wall/Fig.17 b/
i
1

- . : . 1
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\Fig.17 o

4,13, Centrings ) o
. - it b Soam

-
4.%3,1. Leasuring of centringe ie checked with rogard io
Yending in their plane, teking into account the axial
comproasing force working in them according to 4,10.2,
with the following  symbolss '

o ' . -
F a F_ = noction of all ghort boerds, not sheared
in. the contact, cm™ -
W e W « modulug of net atrsngth of ahort boarda,ﬂ°t
sheavte In tho contact, om '

Length of ghort boards ehould not be amaller than the
ienlold jhippest crosa-pectlon of a ghort board and not
gualler than 1,20 nm,

4.13.2, Mumber ol conncctorg in centrings of the type shown

VRS

a/ with connectore st the ends of short boards/Fig.18a/
Mo i /83
[, & =t ; .
- 1 Ta . ': - f

H PR IETIgTUCTInGd Ly wheT ToinIa

b/ VWien connectors ere placed oﬁ.tbgfwhole length of
a ghort board /Pig. l?b/“ L= -

L e
.- o 24ﬁp.“;

wheres

n, - number of connectors at the ends of
j centrings

number of counectors on the length.x'
li of & centring

bearing capacity of one connector,xG:

o2
§

'wltha bigegeot moment on ihe lengih

of a puccessive short board acaoi-
ding to ,bthe dingram on Fig, 18¢/ for:
a strenghiterned axis of a ghort ;
voard/, kGem,

& « distance between thoe centre of
gravity of connectors placed at

the end of & ghort Loard snd the
place of the bilggest moment, om

11 = length of 8 successive short board,
- gy ‘

e ¢ i+ s et + o
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‘.1, hailed connections, For connections it is ne-

Yy 0 use round naile sccording to BH=-T70/5028-
sguare twisted nails according to BN=70/5028-
I diameters from 1/5 to 1/9% 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-scchion/Plg.6/
whose thickness should not be smaller than °
s
1 6, :
b/ component Yboards of compogite elements connew
cted with naila driven Into previcusly dri=-
lled holes, with the board thickness not sma-

1ler than Gd, With thinner boards the bea-
ring capacity is decreased according to 5.1.7.3.

5,1.2.2, Lininum thickness of steel sheets used in
Joinls ana contacis phould nof be 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, Driiling of

5.1.2.3. Mails in connectiong timber - vplywood should 3/

; he feo for naily, Nails in connectichs
ol hardwood should Le driven in previouasly drilled holes
for the whole nail length, Drilling of holea for nailh
in softwood 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 nailg., Naile are driven
GCCOrQLAng L0 one of tne wnrce arrangementsy 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 S5 from the beoard or the plank front in the
three arrangements, for tensioned elements should not

be smaller than 154, and for compressed elementa -

not omaller then 104, Dietance between nalld centires

in series S, dependa on ‘he ratio of the thinnest ele-
mnet thickness o the nail diameter and is defined by
the digram in Fig. 20, For nalls driven into previously
drilled wholes distances 5, may be diminisehed to 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 staggersd arran-
gement and at the angle/with the angle X <48 / = not
saller than 34/Pig.19bv.¢/.

In cornecting at thoe angle 1t ila necessary to kesp

mininunm distances beiween nails along and acress the
irection of the grain of connected alements/Fig. 21/

rs

£ 6 7 8y Wod
(D

Pig.20 - <7

Dimptance between naileé in one serles 5. inw
cluding nsesbly neilo shouléd not be lo%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 driven on both

e s o gt R en s s iamina e aes

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

the nall ends/Fig.22/ along the direciion
of the grain,
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Ieils can be driven in on both sides of & compow
site element along one axis providing that their

endgs will

overlap not more than 1/3 o4 the thick-

ness ¢f & component part of a composite element

/Fig.23a/, Fig. 23c ghows
aelle for connecting

examples of nulti-ghear
only timber elements, Flg.24

= in gonnections[co ntacta/ timber ~ steel shest.

.a) a Eoaly -\:
TR
af

I
{

ga .
=

N

&

Hoeclele

¥

1

‘0 ‘.;U }
\4‘
i
#ahh_ zﬂa&?h‘ﬂﬂgﬁ

5,%.6, The grellest mumber of naills

P A —— e 81 £

Fig.24

In o

C0NNECtion,
riven in ao nere

15 4 PlEeceS, wA1Ll8 BhouiG L&
than two geries azd in

no mora than two rows in every connected

“‘element/Fig.25/ In connectilons

between

- -gecondary elements eg. crosgs-braces znd poless

in shorings and

uee

scaiffolds iV is possivle to

a smaller nuzber of nails but not

s sqallar than 2 pileces, L

i

&Eﬁi

8

Pig.25

5.%1.7. Logad-bearing copacity of nails

%.1,7.1. Locd~bearings ‘capacity of a nail in

single ehear, Force +/aG/ which 1g s8laliy i
irangierred, in a spoliwood connédction, uy a
gingle shear of a round nail is calculated
ncoording the given formulae or according

.wheras

d
f

|

Table 24s °
a/ for nails driven in directly .
Te £25d° 61/ .
i+ d 4
b/ for nails driven into the previously drilled
holes: o
in softwood - T1 = 1,257 68/
in hardwood =~ T2 = 1,507 /69/

nail diameter,cm

corrector coefficient the value of
which is:

in I-beams or arches with a full web
of croseing boards « § = 0,8

in ¥mrxdzcontacts between Loards,
planke or halves with round timber
[feg. in shorings = Fig.26a/

"J"on.r
in conneciions between elesents”
contacting with curving surfloces

eg. round timber, halves opt,/Fig,EGb/§
I o= 0,7' _ . . %‘
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ciles, preosure boards ect.
iré¢ off concrefe nags - § w 1,8

- 3n all other cages = Ju 1,0

)

.
: f e EE ?

Fig,26

voariing elements for reinforced concrete such
taking lateral

Tabie 24, Tond-bearing capaeity T of nailes driven into

oy

e wooG rNG spruce wood directly or Inte

previougly

drIlled noieg fasinsle shear/

Driving

sewn timber )
with thick= depth 8 Bearing capacity
negs of &t mm at
8ize of nails loast least EG
Jwithout .
.8 nail
.. point/
driven naile :nce.to driven nails
Mg, 23
dire~; inio| ol= [mule directly into Eri—
Ctly dri"' nfge i 1led Qe
la she= les .
: 1led ghew| ar
holes 8r °
2,8 x 68 22 22 34 22,5 37 46
3,0 x 70 22 22 36 24 43,5 54,5
3,0 X 80 22 22 36 24 43,5 54,5
3,5 x 90 22 22 42 28 57 T0
4,0 x 100 725 25 48 32 72 g0
4,0 x 110 25 25 .48 32 T2 90
4,5 x-12% 30 . 28 54 36 87,5 09
ol 5,0 x 150 35 32 60 40 103,35 129
5.5 x 150 40 35 66 44 122 153
6,0 x 175 50 35 72 48 140 175
7,0 x 200 60 45 84 56 <180 225
7.0 x 225 60 45 84 56 180 225
8,0 x 250 5 50 13 64 222 278
9,0 x 275 90 5% 108 T2 266 332
9,0 x-300 390 55 108 72 266 ize

ihe  tormuLac/ 67

can be noted, when the nail driving

depth a/without a nail point/ in the last connected element
i3 for nails in single shear - 124, for nalls in multi

shorter than the
one mentidéned above/Pig.23b/, ¢f, &/ the nBil bvearing capa-
city decreases in relation to the basic ongs -

shear - 84,

o/ for nails in single shear =

b/ for nails in multi shear =
where T = T,T, or T, = according to the formulae /67 3 69/,

With the nail driving length s

T,
T T4

S8
124

/70/ .
J71/

One doesg not take into connsideraiion
the work of the nall end in a connce
¢tion, 1f ibhe nail driving depth a
pmalior than 6& for rnails in single
ghear and 44 for nailo in wmulti shear,

5.1.7.3. Load~bearing canrgeitiy of

NARILC ariven inlo drii.ed HB0LCH With
ihe dimnieier o 5 14§ s %8 calcu~
lated~acceording”tke formulae/08 and
69/ when the thicknesa of an elemant

b 6d , Por thinner elements tho .
nail 1oad~Pearing capacity decresces

T "257% /12/

5.1, 7.4 . Loepd-enring canacity of
YE1LG in CoOnLetiiong  flimter-niuor.
Ehte L /rigeets with holes/drilied
slnusianeously/ 18 calculated fou
gingle ohear according the [ p
/689 and /69/ if ithe IUTEW i
B O s A B DA T AT R
the nail anchorege length g is nut
pmaller than 14d/without a nail point/
While deflining load~tearing copa-
city in conneclions with plyweod
tatten platees, it is necescary to

check th%breasurc walla of the holes
for wneils in plywood according the .
formula

/T3¢
- standard streocs of pregous
re in plyweod,kG/ci
In tensioned contactg with the nuwaber
of noils in a series 10 3 20, their
number schould be increased by 10}
with Ltho nwabor of nnilo blppger Lhan
20 Ly 203, '

d
 T= JdK&m

o d
where Ksk

5.%.8. Length of nails, WVhile calcum~
JTatling the Tenglh ol naile one should
take into account the required nail
driving depth edding 1,0:m for every
geanr between connected elements and
1,54 for a nail point/Fig.22/,

5.1.9, Pernigsibls radius of curvaws.

oo fure 0L @Lemenst in N2Lii CONNecLLons,

While connecting curved elements with
naila, the rediup of these elements
should be r) 3006 /b = thickness of
the thickest element/.

5,1.10, Coleulation of the net cronge-
pection, in tensioned eleaents 1a ‘
rail connections, the section is di-

cominished by koles for nalls with

the diamoter Dbigger than 4, S5mn:
= with the rectanguler arrangement
oxr at an angle all holes gre in
one row
= with the otozgered arrangement all
holes are in two rows
vhile driving nails into drilled
. holea we fake into account the section
weokening for every diameter of driven
nails, ' ' '

e e e e Rt e e o
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1,11, ulled out nails, Loadobcurj_.rng capacity of nails, 5,2, Rolt and meraw gonnoctions
Q/;G/) while pulled out, is calcuinted abcording to the - ,2.1. Bolts should be made of coal
: ‘ . . . ¥olTed steal acc. to FH-75/i~ 93200. Q0.
formulcas . S * 'The bolt dlameter ahould be 10 & 24 mm
(4) . and corrospond Wihthe assortmonts of
- for dly hardwood//up %0 200/ = T n 1541 .. 7 ptandard nuts 0cc. 0 2.4.1.2 and

= Tor wet hardwood/above 207 / -7 w6 din (75) . ' " table 25.

er s . 2.2.2. Serews should be applied tec. . tc
. . edelets The smallest pormissiblo dia-

mater of screws used in conneciiono

: : P . between elammonts with the thickness up
_wheres to 8em is 10mm and with ‘bhickal 0low
+ 1 ~ nail working length according to I‘ig.z']’/cm/ ments = 12 nim.

should not be emaller than twofold thickness™
of & nailed element/ without a nail point - 1, 5d/
©d - nail dlameter, cm; Lor diamoters exceeding 0, 5om . ]
d dhould be 4 ¢ .0,5cm t '
Load bLoaring capocity of pulled out nalls 18 taken into :
cecount onlyt

[

-~ in boardings/Flg.27s,0/ and irielementa of raftexr fra- o .
ning/batiens, rui‘ters, purling esct./ X * [} ) S
= in comnsetions of .structural alementa, in wh:l.oh naila sy g,g" (S R R -1 B
p ] A
work for bending and pulling/hg..’%’i’b/ e PR ElmEL Lanl iy o
ot b b N H g ARGy i
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Load bearing capaclty should not be taken into account @
with pulling out ngile, driven. pxeyisusiyx into prow- . i
viously drilled holes or into the face of an element d
“in case when dynamio loads are likely to ocour. . { —
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T o r
0.3 Avranrenents of bolts nnd merews. Bolts and “yabla 26, Deeirn cosfficionts K, with
: e erransed szzawdingxiexixs In two T B 7 0% and coefficlents A
nentso: perpendicular as in Flg.Ga/ and ] - . A=l e
coored me in Pig.19b/, Dietance .S bet ren | . oo st Bolt and ooreh
e centre of ‘the first bolt and the face =f Typas of Elemont’ conneciions
arr 2lement should bes egnnection o )
u/ in tensioned elements 53 7d oL ‘
a

/ in compresaed olementas < 4d ‘ . : - ’ Kdv( A
25 botwean bolte in se a3 Td. Distawgoe beatween . xG
first series of bolts and aml The unloaded gnd of an

[l

ment S, 34, G

:tonce © “hotween both in tho perpendicular sehems and ., | Asyweatrical | thinner 55 210
stagiered one § 3,5d. ‘ N o
Lo resardo screws,dé ances between soeries schewld be . g

d-.tt‘zrmined in such a way 80 ap to make 1t powsible to . ¢
vighten up nuis with with a spanner. lu_., M :j ?T
%.2.5, Tumber of bracine screws in' contacts. iIa fengio- wafee d <
red qoniaets with timber piates ot Jeust 250 boitw By S Gy
ashould be replaced with screws of the some diameter to ] ; . 50 240
while in contacts with asieel plates~ at least 50%. Im ~° Sy'ﬂwﬁﬂr\g&&l contral ’
ceses.each side of & contact/tensioned/ should have

M

«t least three screws/2 at nut ende and one ai the a
contact/, A threaded paxt of a acrew should not be le R q end 1 325
into timber. sl ,

l_—:c-' i) -

O each side of compredsed contact one should plac : -
at least 2 screws. . ) T d

5.2.4, Muaber of bolts in teneioned contacta.on each Biw=
Ge should oe a1 leaadi & 1n oeries Bnd two in rows/Fig. 2%w/.

5.2.6,Funber of bolis in doints of truss girders ahould

be at least 2 Inciuding at least | bracing screw. Bolks

should be placed symmetrically to the axis of a memben
/ .

5.2.7. Eteel wachers to be placed undser a serew head
end nuts acc. 1o Zeble 25 ashould be used in timber co-
mnections without steel cover plates.

5.2.8. Bolt and scrow connections can be applied in séru=
cltures, 1I meapures are texen 1o protect these structupes
azainst too big deformation/etructural flexion and phe -
per fitting of bolte.in timber holes =~ p. 5.2.10.

.

%,2,9, Bracine serews should have waghers under heady -=
acc., 10 ra-029/0-52070, Dimensions ol waphors are to ka -
found in Table 25. :

5.2.10. Seeting of bolts and serews in connections
gnoulda be in holas with the dianieolex of about 0,97
of the bolt or screw diameber.

5.2.11. Load bearineg capaciiy of & bolt or a scroew P

sinple cheer, Dol or BCreW CONNECLIONS may be Ln o ) .

single or multl sheaw. Force T/kG/ carvied by one helk : : . o
shear in a hardwood cammection, with the $orce opete= . ' b ”
ting alongthe grain, s -sloulsted accerdimzg to He S - ' ) .
following formulse, asSwaing the laast of rho oblaimad .

valuest : ‘ /4’

8/ a8 regards pressure Ta R’d o.dm ¢/

b/ as regards bending T“‘Aefg 4 N £4/AN
vheres ., "

K -~ design sleeaqth 8t prgssure n the
atk hole of an s%omen‘c ﬁcn.. to Teble 26, *Glﬁma
d = bolt dicmeles, om .
ay - thicknesr of @ timber alemen‘c/M esaynmeleical
‘ connectisng » thinner element 2 :
A& « coefficigrifage, to Table 26/, Ebfem®.
m = correcior cpulffisient asoe., to Setie . | . .
Values T/for m = 1/ are ghgess in Tablo 27 - -

-
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1

- Tntle 27, Desiga load bearing capacities of steel bolts and screws in single shear/k3/ in syhmctricél
and 1./ ond asymmetrical T,

..\'

connectiona

t

" .design thickneas of elaments,
oLt alues > * ) :
dlameters v -
19 22 25 29 32 35 38 42 45 50 57; 60 63 70 76 79 89 100 120 140 snk
t more
. 1337154 175 203 224 245 266 294 315 325 3251
a Lea ;
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 "
12 T, 114 132 150 174 192 210 228 252 270 300 342 345,345
T, 125 145 165 191 211 231 251 277 297 302 302 302 302
. T, 186 216 245 284 314 343 372 411 440 490 558 588 617 637 637 .
1 - )
: T 133 154 175 203 224 245 266294 315 350 400 420 440 470 470
LT 146 169 .193 223 247 270 293 324,347 386 411 411 411 411 411 ~
6 T, | 213 246 280 325 358 392 425 470 504 560 638 672 705 784 832 832 832
. T, | 152 176 200 232 256 280 304 336 360 400 456 480 504 560 607 614 614
T, 167 193 220 255 281 308 334 369 396 440 502 527 537 537 537 $37 537
5 Ta | 239 277 315 366 403 440 479 530 567 630 T18 756 794 862 957 995 1050 1050
e 171 198 225 261 288 315 342 378 40;/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 oy 266 308 350 406 448 490 532 588 630.700 798 840 882 980 1060 1100 1245 1300 1300
3 T,' | 190 220 250 290 320 350, 380 420 450 500 570 600 630 700 760 790 890 960 960
\ !
T, 209 242 275 320 352 386 418 465 496 551 628 660 694 772 837 B840 BLO 840 B840
22 T, 292 338.385 44T 493 539 585 647 693 770 877 923 970 1080 1170.1215 1370 1540 1575 159€
T, 1209 242 275 319 352 385 418 462 495 550 627 660 693 770 836 870 980 1100 1160 }I6b
ko 230 266 302 351 387 423 460 508 .545 606 630 726 763 846 920 957 1000 1000 1000 lre0
24 ol 319 369 420 487 537 588 638 705 756 840 957 1020 1060 117512351320 |430.16807870 1820
T 150 480 B0 3P5- k2D HEL 304 HEY G0k 660 IFL FI0 FHO 2B 000 joN O AFO 1210 21010C
T 108 464 300548 30U Y20 4SE Tow §¥0 §0053F 320 158 Pwo G4 F4F i0¥0 1O BI0INI0

sy e et i m e =

e w s e
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Eaine Tongd Benardpoocopscd of screwsst tensionin
/wu/ is calculated according to the formula

2
. dr K
[= EL{?"L' /787
vhaered
G, =~ diameter of the cors of tha threaded
T part, em ,

Kr « tensioni strength of écrewa acc. to
PN-76/B~03200, kG/cwm

5.2.13. load beasring capscity of bolts with the force
wor¥ing peroendicularly to the grain. rorce 1, XU,
transfered salely by & single shear of a bolt or a
serow ls calculated according to the formulae /76/
and /TT/ with the coefficient 0,7.

With the force working st an acute angle to the
direction of the grain the value of the corrector cow=
efficient is determined on the basis of lineer intec-
polation. : :

2.2.14, Ioad bearing capacity of bolts or serews .in
connections timber » steel sheet is defined ace. to
the formula /76/ or /777 with the coeffichent 1,25,
In connections timber - plywoed with bolt connectors
one should check the pressure in the plywood hole
for belts acc., to the formula

L9

T: 0,8d"dﬁ<cm

% = thickness of plywood, cm
d - cdiameter of & bolt or a screw, cm
K - acc, to Table 12

5.2.15. Caleulation of net cross-section. In bolt cow
nnections one should take inio account the section
weakening for a rectangular arrangement .. with all
heles in one row and for a steggered arrangement with
al) holes in two rows, 1f distance between then

does not exceed 20 ca or with holes in one row when
distance between neighbouring rows exceeds 20 cm.

where

v

5.3, Connections with timber serews

2e3s
used
8/ screws for spanner - squara head or hexagon hedd
serewe acc. to PN-T2/1-82501 end PN-T72/4=82502"
/Fig, 284/,

b/ secrews for & serew=driver - acc, to PN-T2/1~82503,

PN-82503, PR~72/1-82504, PN-72/L~82505 and
PN-T72/M~8209/Fig. 28¢/ .
Ninimum diameter of screws should be 4 mm.

2 3.2, Fixin of timber screws., Screws should bs 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,v/.

o Yy :

o, B

) i

ZNONANER S
AN e
N
§>5 §=8

ey

" FIG.28

le Types of serews. In timber siructures one sghould

5433, Timber serews working for bending
and_preasure.

Connections with timber screws are made as

single shear. To determine load bearing cap(-

city of ocrews in aingle vhear with the for-

ce working along the grain the smaller velué

/¥G/ from the formulae is aosumedt
9

. T= 50a;dm /801

T=210d%n

where}

8, = thickness of a board or plyw
wood fastencd tp & thicker ale-
ment/Fig, 284/, cm

d = gerew diameter, cm

In timber ¢onnectdons with matal cover gla-
tes loed bearing capacity is defined 7
the formula:

T= 125 2100 d%m /824
For screws with the diameter &%, 10 mm, with
the foree working perpendicular{y to the

direction of the grain, while defining lo~
ad beoring cepscity one should use, addi-
tionally, the coefficient 0,7. With the o=
rce  working at an acute angle to the di-
rection of the grain, intermediate values
of coefficients are determined sccording

to linear interpolation.

Load besring capacity of serewa, defined
according to the formulae /80/ and /81/ re-
fers to the basic depth of screwing in
8 = Bd. With the screwing depth Ky s <84
1084 beering capacity of a screw dimifitshes
in reletion to the basie one and is calcu~
lated according to the formula

5
T2 T30, /83/

The work of screws screwed in less deeply
than 44 and of screws oseated along the
grain i3 not taken into account. With scre-
wing depth excecding 84, calculations

take into account only s = 84,

5:3.4¢ Arrangements of scerewa.Serews should

80 .

be arranged as nails, wilh minimum spacing:

= for fimber elements and plywood
$ =85 104 \
82= 83:} 34
« for metal plates
S =8 5a
8% 55, 2,50

Besides, with serows for a spanner, spacing
should be such s0 as to facilitate screwing
home with a spanner.

i)

5.3.5, Minimum number of screws in &8 conne-
ction. In screwed connections thne minimum
number of screws should be 4, - for ascrews
with the diameter 4 <10 mm and 2 - for
screws with the diameter G210 mm,
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5,3,6, ;aloulationAof net cropp-~nection &g&c, té»s.a.ti;
T wWorking fop. Co . 5 : va

5,%,7.1, Arrangement of ggggwg.'Screws are arvanged ia. - . | !
the rectangular and eteggerd arrengement/Fig,196,%/ - :

with spicing:

S = 8% 104, sa.as:,}ad‘ < NP A
5,3.7.2, Load benring capacity of screws st phlling. T . .
Pulling load bearing capacity T /kG/ of a sorew placed i N ;
icroaa the grein is calculated Beecording to the formu~ S - . Lo DRERIDGEID, :
a ' . R R s !
To ® 4054dm R L s
6’ L 9 . ] . /a‘/ . "‘. . . o.," ‘318-31

where: 8.~ screwing depth of the threaded part of
& & screw in the element with the thick= o . . . _
naas aalFig.ZBa,b/, cn . o : : et

In caleulationa of load bearing-capacity of pulled

sorews values & oro adopted within '‘the range 4448 5;7d.
The load besrinf capacity of screws placed along & - .
the grsin ie not taken into account. . S L i

*

5.4, Connections with smooth split ringse LT ,
N,

1. Application o ngs . Smooth split rings can be .. R
appiied when: B S

&/ connected elements arse of timber of at least
¢lass 1il : - ' ’
. . Fig.BB ’

v/ connections will be provided in & mechanized
way in a speclally edapted factory both as-
regards equipment end the.staff training. -
In connections of the same atructurs one should .= . ‘ : ‘ ;
apply rings with the came dismeter and width. _ Do .

In tensioned elemants each aeide of a contact e e ] R
should have at least two beams of ringe/Fig.29b/ R o T

8.5 3
1
A
PP
o
T
el
.

l , & 87 8 J t
i \ . (X800
f : - ——— e e bbbt . e
.
, Fige 23
| .
bl o . . , ] . '
Fig.29 ' '
- s —— ]
: |
Lo b) ) ;
. . — i
. el g o
Ww I oo ‘o
,"j q:‘!—? -5 ‘. - I
;/ ' b i !,_ :
/7 Gontlotdom ot l I ',
‘ L s o s et i od foed «i—é«L ; I )
n ; -
- R . i ’
. . .
. | S ,
- .. NURRE ’ \
) Fig.30 ‘
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5,4,10, Smallegt dimengions of the sections

2, Scooth aplit riﬁgg should be made of flat
of connected timber membersg

e ainR to FN-67/H~92323 of ordinary coal
. A alot in & ring should be'0;1d°/FigBBOc,d/,'
inside dlsmeter of a ring/. ‘

a/ width of the member D should exceed the
ingide dismeter of the ring do at least

F A3, Moy of nlocine b ring in connections. A ring by 4 cm

noulue be lLet inte coch of the connccted elonents R

te o depth equal to a half of a ring width. A ring ' . By d, *4cm .

glot should be on the diameler perpendicular to
v/ thickness of the central element ¢ should

ine direction: of the force/Figedl/. 1
not be smaller than D + 3 and not smalley” -

than 6 ¢m
The smallest dimensions of the sectlos

of timber members = acc. io 28
. L}

©,4.4, Arrangements of rings. Distsnee of the ring
Zentre from the face of & conngcted board or
plank should bei

81:> 1,54, = in tensioned elementa S 5.4.13: Phickness of inserts snd plates.
e Th ring connections inserts should have the
8> a

d 0

same thickneas &8 connecied elements and
N plates = at least 0,75 of this thickness.
Dig.unce ring centres should be 8,24, /Fig.29 and | ;
Table 28/ :

545, Tédothed ring connections
"5.4,5, load bearing capacitv of rings/xG/ is defined
BCCoOrding 1o the formula R :

T'-'-" Tﬁmmp

3

= in compressed elements

%,5.1, lArrangement of toothed rings.

© . Distange S, of the ring centre from the fa-
/85/ . - “ce of the donnected element should not be
C . smaller than 1,5d0 and distance betgeen
- B ring c¢ntres S, = not omaller than 2d_«
Tot égid §§a§§§§e?ggu°§§3 of aring . Toothed rinZs should be let into efleh of
* ' " the twé connected elements to & depih
equal *o o half of the ring height t.

5,5.2, Brocing $ERH . Elements connected
with rings should be pressed to each other

wherae:

m_ - corrector poefficient depending on
P the number of rings in one scries
in the direction of the force:
with 1 or 2 ringe - m_ = 1,0,

Ay

- e with 4C H’S placed in the axis of each
with 3 ringe mp = 0,85, ira. ??

) aing {
‘3.4.6. CO!'!‘:;I"OS«','&Y\.F: ST S',Elemente connectad with 5.5.3° 1 earing capacit ¢ ol 8.

. ) Toothe& rings transfer the force in conne-
4 " : W ctions throuh pressure. Load bearing capaci-
Sado T, hosoringpts of smooth rings,SCVeME and washers - ¢y'1, ife defined on the basis of sirenith
) * test of test connections. In the calculation
of connections load bearing capacit{ of
a

of & ring T ig defined by the formu
; T"Tdm : /88_/

vings should be pressed Lo each other with bolts
/with washers/ploced in the axis of cach ring.

5.4.8., loading of esch ring is definad through dividing
tThe tolal/transferred by the connection/ force:
a/ in a connection without piates = by the fuil
number of rings/Fig.29a/
v/ in & connection with plates - by the number

LK Table 29 shows the assortment and load

of rings on one side of the connection
JFig.250/

5,4,9. Cnlculation of the net cross-section should be
performed teking into account the weakenings caused by
Yndantations for rings and a hole for a pait braecing
' acc. to the formulae: -

&/ for central elements

E = Fbrwb{do‘%?,d)"(c“i?)%r Y
e il -V '
b/ for end elements
Fo=F "Q(da*zg)”(a“%)dfr /81/
a er 2 ‘
wherae!
dyn = diameter of compressing S¢ver, ¢cm
¥, Fpp = fieddx net and gross section,'cm2

§ = thickness of & ring, cm

b (d ¢_L£) « weakening of the aectién acg.to
2 4 {able 28, a .

b ~ width of a ring, cm _
a - thickness of the end element, cm

¢~ = $thickness of the central elemsat, cm

1
U NES

besping capacity Lx of toothed rings .
Geka/Fig.32/

5,5.4. ADplication of rings. In contacts
of tenpioned elements, on each side of &
eontact at lesst two beams of rings sho=
uld be applied. The number of rings in
one series should not exceed 6. Rings
can be applied in one or two series, in
the rectangular arrangesent acc. to
Fig.33. For toothed rings Geka distance
between the firet row and the face of an

.element and between rows = GCC. to table

29 cols 2. Distance between series 83;;
d -+ % . Distance between the first ae-
ries and the unloaded end S;; % + 2 cn

wheres .
d = inside diameter of the ring.
/Table 29 col.2/

t = ping height/Table 29 col.3/

b,a - width, thickness of a plank
: /Table 29 col.i0 and 11/
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s Ancd 1 ¥ary volues ’E{ for the galeviation

of load bearing copscity of smooth aplit rings

'

QRN

clements of

A

>~ L]

pipe or spruce timber, compresped op tenatoned/Fip, 25 and 3

N

o - rnz | wead ,'bolt i waalrérs o n “i)ista}xcés] T Ancilliary values Ty 7 '
. . thicky ke= | gy, orial"vo< ] the in ele= |[in sngle of inclination X'® | in teq-
ness [ nng Ll und, | dipgt  menta g glom
S Aren ter len-| thick J2MY tend comm | o8 ned
i ‘ AF| g Eth neas o e elo=
N g S plas s8io= pree nte ments
J Do 3{«12 nke | ned | ssed |ten- can -
i CoT B/¢ s 8 allo= not.
X " thick- H i ned . o o exw
i neas or 0% |50 |4p¢ | 60° 1 90 ceed
i . o com= - : '
! pre= N
8ged
S, [
i cm mm eu | mm . B i cm em lem cn - kG
i 2 3 4 5 6 7 8 b 10 1. 12 137 14 (15 i6 17
1o/, 0 3,0 1B 12 5076 |58/6 14,6 {15 10 20 | 2000 1800]1350 10007 800 1500
2 h2/2,5 |3,0 16 | 16 {50/6 |s8/6 |16/6 18 - |12 24 13000(2680/2100/1500| 1200 | 1850
3h4/2,5 §3,0  lis | 16 |eose |eess |16 (21 l14 28 | 3500|3100(2450(1750| 1350 | 2300
4 h6/3,0 13,5 25 116 |60/6 |68/6 |20/6 |24 |18 32 | 4500[4000|3100]| 2250] 1800 gzgg
. 20/8 - . 480014300 335012350] 1950
5 18/3,5 |4,0 33 116 |60/6 | 68/6" |22/7 |27 |18 36 ! 58005206 4000] 25061 2300 3550
22/8 6250 5620|4350/ 3100( 2500 3950 ;
1/{ Intermediate values Ty should be defined on the basis of 1inear interpolation

Table 29, Ancillary values Te for the ealculation of load bearin

with two-sided or one=-

£ capacity of toothed rings Ceka

Vi

o

sided _teeth/Fig.32 and 337

i €

Anl"uarj' Vq,l.u.ap Tk A€

Diminsiors f vings | T et g ———y
X | g ?"mcn;}mws :§3 . :
y « 1§ fop fed | R e 6T ‘
- . | . ong Mt Ih . ; N
L ING SOV |EERE [ e Angle. o detuen fhe dinelivu
- g o \S_%v’n 5 &,Ue P Kt e *St {cru,b anol. the ollrecion
St D N R R A e i I gt grasa
N I § 4 &.\3 ko ol ‘
i ¥ Liy 0 e Grain :
s R AISLEY s s 35 -
CY M R R Y § =3 157 o—30“[30-90° ,.§-t o~ 3o0° i 20 - gov } 68 « 9o
b ! £ L é‘? QT & d :rs‘? s T .
¢ * ST | P RRG MU Of T A ene iUk Jaliny e
e s | - ’z;' | i e Lrnr tev Morn 2oy Fs"a,c for2 :;50(‘( For ],,rw‘g, ]go,f, !5‘.,,(_-}
A 213 1% LY G 318 |9 10 adjgn, i | iy 116 a3z 1& It:’) 20 l::.4
. So fa} |3 | B | 2,8 4% [S8/C 0ef6 W dlC|l/a g/t 42, llono 970 |goo |40 (720 |id0 e [lyvo |G
f§ G5 (23 |3 (12 3,6 |46 [4306 [Gops [ qe ey pos| g [ms0 (250 [eo 11330 1190 | 930 Inso (joso y€o
TyQRo (113 N8 w6 |20 BYRdyR | [fr ) g5 (2190 1830 B0 |2o0u [Re |15w0 (1200 1520 |nio
97T 1
«
) ° \ - :
: . | |
Y| L |
g ' : A ]
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. Caleulation of the nel crosse-section,

i Nis BCCOURL Lhe WEDKGRSRg Dy rings omds
¢ for a bracing bolt, is performed acc. 10

ulae /857 and /87/. The weakening by

va ~ acce. to Table 29 co0l.b

; Tho smallest dimensions of the crosswasction

T the members connected with rings Geka ~ ace. Lo
able 29 col. 10 and 11,

~33=

3 a Coa
R e
1ol 4t = L ] r‘,‘ =
— e e T
o le ]
T prass : .
P !
*jﬂf% ' : EEED -
1:8 do 1210, ' -

Fig.34 .

6,3, Axinl distances e of blockg should be
ithin the Umit Ja g e Ibce

G640 Toad benrine eacacity of blocks.Blocks
should be calculated or a shearing force/de~
laminating/, the value of which on the length @a
of 1 em on the whole beam width is defined

ace. to the formulas/18/. load bearing capacity
T/kG/ is calculated according to the formulae

a/ for pressure 30 the direction of the bean
. axis  Twcbim: /887
b/ for shearing of a block .

T= abkgm /90

¢/ Tor shearing between between nelghbouring
blocks

i . .
. T=sbkym - " sy
. ’

wherei -
¢ = depth of & geain, cm '
b = width of connected elements
K - standard strength at pressure >

corresponding to X, or Kd' %G/ cm

m = ¢corrector coefflclent ance. to 3.%1.
a = length of & block :

” standard strenth at shearing along
the grain or perpendlcularly to the
direction of the grain/e.g. wedges/
for oak, plne Or apruce acce. o the .
formula /6/, kGfcx

& « diatance in the clearance between

blocks, cm i

~
]

5.6. Block connectionsg.

5.6, 1, Shape of blocks. Blocks with sha=
pes 68 in Fig. 34 and 35 should elosely
Tit to their asockete, in connected els=
ments. When the connection is in danger
of becoming leas tight as a result of
timber drying, it is advisible to apply
wedge-shaped blocks instead of separate
blocks/Fig. 34b/

5.6.2, Dimensions of raing and blocks.

Depth of a gain ¢ should not exceed 1/5

of the section height h of a connected
element/Fig. 34a/. The smallest gain ‘
depth = 2 ¢m Tor elerments of hardwzed sawn
timber and 3 cm = for elements of round
timber. Length e of & block should be

“aqual or bigger than the fivefeld depth

of & gein/Fig.34/ that is a > 5¢

5:0.5e Bracing bolis, sre calculated for
& tensioning force S according to the forxzulad,

a/.for|beas elemenis in contact with each
other/Fig. 34 a. b./ :

= Je
= /92/

i ‘
b/ for beam elements which are not in con~ ;
teet with each othex/Fig. 34/ r

gelesc /93/

Q.

4

wheral
¢ = distance im clearance between
i connected elements/Fig.34e/;
. other symbole acc. to 5.6.4.

5.6.6, Eguilateral) obligue blocks.In the
calculetion of load bearing capacity of
equileteral oblique blocks, in the formula
/917, length of the shesr surface should
be assumed acc. 1o Fig. 35.

5.7. Connections with steel plates with
ribs .

5.7.1. Application. Connections/Joints/
with steel plates/with ribs/ ara applied
in contacts between tensioned elements
/Pig. 36/,
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8. 7.2s Construction. Steel plates are compoaed of twa’
flat steel bars placed on each side of contacting
elements, symmetrically to the contact surface. Plates

are connected with flet steel ribs wlith rivets oxr wel~

ding. Ribs are frim let inte grooves cut in connected
elements. The smalleet thickness of a plate is & mm,

ng.capacity of plates.

o7 load b

section 2F, of plates should be . .
of = AL /947
: Ke
wherai /Lmnuxa$>0w/ ‘ .

V = design tensioning force 4in a connection, kG

Krm strength of steel atztenaioniﬂu acg. 10
PN-76/B~03200, %G/cm
The connection of

ted for the force T trensferred by each #ibe

5.7:4. Dimensions and arrangement of riba, *

&/ thickneas of & rib should be within the Limis

1:% cm g;c %; L h

b/ width of & rib. b 2,5¢

e/ d*stance between ribs in clear&nca 5‘/'10c

s<; h ]
number of ribe of one plate on one’ aide of a cone=
tact should not eéxceed 4. . .

o/

5,7.%, Logd beuring copacity of ribs ig caloulated
according to the formulaa, -

o/ for the pressurc to timber

_ T= cbkgmn /954"
b/ for sheering between ribe
T=07sbK;mn- /967

The joint nat

0latea with ribs should be calculaﬂ;

.

coefficlient dependirg
of rivss

ribe n = 1,0

wheret n - correcior
on the number

- with 1 or 2

= with 3 riba = 0,9
« with 4 ribas n s 0,8
other asymbols acc., to 5. 6.4

j
5.7.84 Bracink SCrexsare calculated for
tenaioningifor the Torce 5 ace. to the

foroula
SRR Lc;f) /977
whare! '

T -« load bearing capacity of
a rib, ,

¢ « thickness of a rib, en
§ = thickness of a plate, cm

e « distance between rib centres and
gteel scréwW centres/Fig.36/, tnm

Calculation of the net eross-section

5‘7?7‘9'

The netY cross-section of the connected elew
ments working for tensioning is caleulated
with rggard %o the secction weakening by the

. indentgtion for ribe/Fig.36/,

F,= (h~2c)b
5.8, Toothed connections.

i
5.8.1.5Fr0ntal zeing

. Width of toothed connected elewsntg
;? 5?7 should not be smaller than 5 cm

In case when a serew is to -be let through
an element, its width should not be smaller
than 8 em/Fig.37/ and not saaller then 6d

S /4 ~ serew dlameter/.

"5.842, Dimensions of rains should be:

a/ depth r: . ‘ )
in intermediate gains = p L 0,25 h
in support gains wr & 0,3h

but not less than 2 cm = in elewments of

- rectangular section and not less than 3 ¢n -
in elements of round tiwmber;
. the gain height in & double gain Ty oIy

‘Airference
should exceed or be equal to Zem;

b/ length of the shesring surfsce s&suldmgpt
be smaller than t,5h or 1,5.4/d “\round
timber diameter/ and not smaller than
20 cme

/987

t

E .

b




CR.B,1.3. Pressurs stress s

a8/ in single gains with the
biscetrix/Fig.37a/

K cos®
Gl'ﬂ —r‘—bi_é Kd%.

o/ in single gains with the

dicular to one of the connected clementa/Fig.37v/

Neoso
rb

¢/ in double gaina/Fig.dTes

G= $ Kggm

' - “BE

PH=T3/B-03150

By b b
: ii‘é
]

I

Fig.38.

def'ined by the formulat F

pressure surface on

m /99/ :

presuure surfage perpen-

7100/

Se S .,
6 =t & Ky and 6w g K m '
F Kaam o Ee e Ry 7101/ )
where: N = design axial force in & compregsed ; .

membar, Lkl

Ty b,“m accs Lo Fig. 37

fsa « components

i3

2

33 M : A"\

i
Fd = hpegsure surfec

second gain, cm

of tha firat or

of the axial force N
of the compressed member, perpen=
© diculor to the pressure eurface,xG

- gtendard strength mt preasura .
depending on the inclination oangle
of the pressure surface, kG/cn®

Kaw,



PN-T3/B~03150

]
.

“oi, b4, Shearing stresg ip defined by fornulas wheres o
o _ S R « axial force iy a compreoood

&/ in siagre gains/Fig 3Ta/ T ' o member, kG/cm

Weosx ¢ éom ) ‘ | ?t = gum of sheared surfeces, ¢m
A C 102/ : . A '
. . Kt = ptandard etrength at agoar

: P o4p netches; for 0{,}30 e

-

4/ in doudble gains /Fig. 3Tc/ . 7 .o . )
~ in the shear surface at the depth of the first gain i Kep = 420 ¥G/cw .
. _ L ' _ for < 30% « X, = 6,0 XC/cen
te “*“N?M' “gf:f;-a‘ & 013%#’"’ o3 - S 6 = coefficient: for of <Av-n ¥ AD
. d*F o : ; . K _
'd - /103 . T ‘ for w254 ho'ens 0,5 {0~4)
= in the shear surface st the depth of the second gain . . =~ 004

2:842.4, Pressure stresses should be

s N‘c‘f“é (15 k‘bm /108t defined by the formula
. . A 4 . : . } R
whires - - ' Lot ¢ o Neos e <k m
. L ' 3 . th_iﬁff’g)ﬂg o o 101/
Fe s tb o~ shear surface, cm” ' o D . ‘
:F; = %]b - aheay surface &t the depth Ty em? whera:
‘ ' » : hyp, oy Py = BCee 10 5.8.2.7, and
o
bt = teﬁ ~ ghear surface at the depth Iy, CW . Pig.a8
gr :
Kt - average standard sirength scc. to formula/ﬁ/f ng ~ number of branches

Other symbols =~ acc. 10 5.8.1.30 -
5.8,1.5, Brocing screWs Support gains of trusses/Fig,37/ should
be protected with bracing bolits with the core diameter dr/cm(

acec. to the formuls ‘ . 5.9. Clznp connections, Clemp connéctore

o should be used only in secondary connew

5 {
® oz 410 NIGI60% ) 05/ ¢tions or in temporary timber structures
" & ' oqsquarevsawn timber, round tiwber and
F ' - plranks. Clamps should not be used in
where: N - design axial force, kG © . structures of timber boards.
K, = tensioning strepngth for bolts, kG/cm2 .. - B.J10, Cther types of connectors which have
r . :
T -+ not been discussed in the standard moy be
X = inclination angle of connected elements used, providing that permisasion i3 obtae
. : .- ined from scientific authoritiea/scienti=
5.8,2, Notches 58,44 Timensiens : ' - fic centre/.
Perzissible load bearing capacity,
-a/ depth of the side noteh/Fig., 38/ . .one adopte,ia the smaller 6ne of the two

L valuks:
- with one~sided notceh/asymmetrical/ in end plate !

r = 0,500, o | . -8 gl of breaking load .
, - o s : ‘
= with two-sided noteh/symmetrical/ in central plate- b/ loads, with which the shift of connege

r, - O,25b2 ted elements 18 145 mm |\

b/ avewage lengtﬁ of' the'ahear'aurfacai t >F 1,5% ki t)y 20 cnm.
In stgtical calculations length of the shear surface ™is: ,
L £ 10r. . ' . . e '

5,2:2.2, Bracingscties. In notches one stould apply horie
zontal bracing SCreNs. | : ’

5.11,"Giued connectionae

5,11.1, Yaterial

8.131:1.1 Soawn timber . For glued elements
one usesa pine sawn timber or,spruce sawn

She i ] o
5.8,2.3, Sheoring streases. Wizh the incli?ation anglea ™% tizbes/acc. 1o the annex/ depending on
of connected eclements up to 490 shearing stresses . ’ the category of structural elementa/table @/
elong the grain should be calcuiatad'acc. to the fop« For lengths of glued, bent, free-supportad

elezents 1% 1s possible te apply, in end
guarters of & span, itimber of lawer clae
'8ses ithan iam central quarters/Fig.39%/.

mila

A N._}:?S;‘Mkepmn AL T

¢
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Fig.39

Thickness of sawn timber for glued elements, pro-
tected against humidity, should not exceed 5 om

and for unprotected elements ~ not bigger than 3 cm,.
For laminated elements, higher than 33 cm,one should
not apply thicker boards then 4 ¢m. In lamineted,
curvilinear elements with the radius of curvature

not smaller ithan 300 thicknesses ofx a board, one can
use boards with the thickness up to 4 cm,while

with the radius not smaller than 200 - boards with
the thickness up to 3 cm.

Sel1,1.2. Glues, For gluing structures, protected aga-

‘Tnst humicity, it is recommended to apply glues based

en synthetic resins such asi urea resins, resorcin
resins and phenolie resins. It is possible to use ca=-
sein glue providing that glued connections are pro-
tected against humidity andbiological corrosion.

In structures exposed to humidity it is necessary to
apply glues based on resorein resins. Other glues may
be applied, if offilcially
rities on the basis of a certificate issued by a

sclentific centre. Strength at shear of a glued connew

ction foy pine or spruce should got.be smaller than
70 kG/emy when dry, and 40 kG/ca®, when moist/efter

_ 24 hours of soaking/.

2.11.2: Dryneas of timber. Fo gzlued structures ons
should apply timber with the dryness/moisture con-,
tent/ that would meet the requirements of the .glue
teehnology but not exceed 15%/acc. to 2.1.5.1 a/

accapted by building autho=~ o

5e11.3 Conditions of Flu&i&%

2.11.3.9, Tt ds permitted to produce slued
structures only in specialized rfactories
with a proper equipment and gqualified
staff. With glued structures it is neceasa-
ry to ensure structure of materigls and
technoliogical parameters.

S 3.11.3.2. Blements should be mlued along

the grain. Connecting ei an angle should
be gerformed in compliance with data
in Table 30, depending on the kind of glua,

Lable 30, Vidths of clements in connectiona
Zlued et an angle

connections The biggest width of a yufﬂ
at en angle element, cm ; i
' casein &aynthetic
- ookl .. u M
90° 8 10-
45° 12 15

2e11.3.3. Arrangements of boards with erosge
section should cornespond wiih the arrange-

ment {n Fig, 40b/

.
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“ie 32, Corrector coefficients kw! ' . : a/ in the neutral axis of the ldminated
o sgction
" b ' A Sk
‘ , TE I & Km VARLYS
tesm widtn coefficients k  for beams by .
Fige450/ with the height IWen/ ) _
2/, 46a/ v/-ein the glued joint,in the contact of
14350 60 70 &0 100 120 end more | - a flange with a web or a wall
T - L e
<« o0 0.3¢ 990 084 030 00 Qs . _
% e o PRI 080 ¢r=,__ML__ £k, m VALY
A X A0s A8 400 050 085 98 ), %t b
, : 3
| Heigznt ¥ of girders/two-trapezoidal, laminated/ with | . ¢/ in the web or wall in the neitral
. ihe rectangular section is measured at the distance axis .
i3 .
| = /Fig, 468/ ) . N o . '
K : . as: ¢ Ktn] 7116/

iz T
I

4/ stability of. the web

gcﬁ%vskﬁ VARL7;
ratio b1/b ERTES 1/3 1/4 oi i
: wheret .
sz‘ 0,90 0,80 0,75 _ = joint width, cm
. « standard strength at shear
acc. to Table §
: o -~ gtandard strength of a glued
6.3.3. colenletion of zlued glements of two different ' Joint = % =(°
e erinie/ Cef. Timber snd plywood/ should be perfor= o Foro\:30°~k<d-10kG/Uﬂ ,ﬁord Q
Tes with the introduction of substitute values ‘ L . s N
of durability characterlization: L } KG/Q«» ; intermediete
a/ coefficient of strength /comperable/ fil )
b ' values should be interpolated liw
WL n._zf., /1107 - nearly,
Z ‘ .
i : . : - angle between the direction of
b/ moment of inertia /eomparable/ X o?bthe grain of the face board
i £ E . - : /pilywood/ and the direction of
- : ‘ i the flange grain
el gy o0 Tt dm b e g AL g arein .
z d Emz : . : ~ distance between flange axes, cnm

« thickness of the web or walls, cn
£ ) . ¢ocfficient of stability of ihe web
kg /4127 o the wall; PRy
E ' for piywood ﬂkﬁ(££E¥LJ /1187

o/ cross-section Jcomperable/

fon e Fz’sz"@m

Fo~ Fy ¥ Py E,

a/ statical moment/comparable/ ‘ .
"?m:'}.o }LOI‘ WES 65 é:gk

E Eq 113/ ;

mz, - S =5 8, = with a - distance in clearancs

Szn gdi'smz E or 9z % Vmz Vg p between bracing rils, cn ) '

Sy = staticel moment of ihe Thenge o
secticn in rel&tion €¢ the neutral

-where:

£, - coefficient of elasticity of timber, ' o axis, cm”, )
d 2 ) . . .& = transverse force on the flange
¥G/em o section, kG.
B, - cggfﬁ;g%ent of elasticity of the used . 6.3.5. Deflection of timber, plued beams
mate , is cnlculategﬁtaklng into asccount the y
stendard load/without over-load coefficlient
J F S « durability characterlzation e '
o Vo, Vs t Tme R e obetitute matorials, /gggsi}? distributed/ , according the for .
'z - aistonce between the neutrsl 8/ for “Laminated beams with the\variable
sxis and the end edge of the Jonithe length/ rectangular section
) section; ¢m : /Fiz. 46a
Substitute values should be determined in relation to { : ‘
trhe materisl used for end layers of en elements - +~ o
) ‘ . . ~ m"—'—‘—g'” . .
€.3.4. Shesr stress at bending is defined by the fop=_ . 015 ¢ 0.05 2. _/119/
zuloe: -0 v H
+ "L -
v . "11
! - A
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Sor laminated beasms with I-section/varisble
on the iength/Flg.d6a 11/

o
0.4+ 05 -h}f— .

o/ Tor beams  of boerds with sections as im Flz. 458/,
46b/ and Table 34 /the some on the whole hngth/
2

f=1£°(”%“) RALT4 .A

.4/ for beoms of boards with I-section or box teetion,
voriable on the length, with a web op walls :
plywood or herd fibregoards/Fig, 460/

H
.ﬂ(H—oﬂ'gt) '

{.‘" °”aq+0‘5béa, /22:./
- +

i

{=
i

Vgl -

where: .
£, = Adeflection for free supported beans with
exptant 4 constant -section, mensured w

the middle of span

!
£, = deflection of a free supported bean of
two different materisls/ in the Forwvule
J, used instead of J/, cn
hge by = helght in the middle of span arnd ew’
) P tne support, measured between fi&«Bq
axes, Cn

A = corrector coefficient teking infe
aecount the influence of shesr acg. Eo
Table 34,

L -~ span of a girder, cum

Formulse /1207
ratio hn ) N ,
B‘: ® 0,25 = 0,75

ang /122/ should be only used with bhe

Table 34, Corrector coefficients o to the formulee
L1210/ and /1237 Yo determine the influence of Bheel
stress on the beam deflection

.

i

b,9:6, Wedre contasct in the ronnectinng

on the height of the whole section of

a uniform element counes its weakening,
which should be taken into account in
thoe calculaetion of the net section

where n = $ ; Table 31/

&=[1"de

/2y

6.%,7, Impresnation of timber befora

gilueing is permitted, providing that
scientific suthorities isaue a special
certificate of permiscion Tor the

gluaa.

¥. STZEL BRACES

‘application of given imprognoniSand

" T.1. Spaces between hangsars. A steel han-

fer should be suspended to a8 vauli or
‘an arch at spaces not bigger than 5 m,

J.2. Brace ends , in case there sre no

turnbuckles,

should he provided with
double nuts and washers with dinensions

calculeted from the pressure conditions
caused by bracing force, witht .

‘a/ for round washers - diamecter D}, Td

b/ for squere washers - side a;;66

Timber under washers should be impregna-

ted with agents protecting agai:lt
biological corrosion.

7.3.%Desizn strengih in braceg. In case

:n%of

Kaghes

of brace weapxening with a thread,design

strength is as for ScredS = ace, to Pl-

T6/B=03200 with the corrector coefficient
0,8y

L T.4. Breces of cospositelsgection of two

or more bars should be degigned for desizn

Lor wall of plywood/ - 3 ¢ oas 90

Coefficient ¥ for heawms
Beam sectian with the ratio b/b /Fiy 450/
. : : and 46%/ .
RZR IRV i
Of bvoards:
I-section. - 38 .50 | 64 " i
Tesection. | = -
/bottom
tensloned | -
flange/ 31 35 3% -
solid-secw ‘ '
tion 35 46 5, = .
I~ or box section/wed ' ; 7

airength reduced by 15% in relation to
the one in 7.3

7.5, Brace screws and bracing GEreHs .

A

racrews
ong threead

(Y

should be tlghtened during the period of
exploitation, because timber ls Very -
likely to shrink. Therefore
should hesve & sufficlently
and they should be accessible,to
cilitate their tightening.

. fa=

L
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ADDITICHAL IKFORmATION to PNw73/BMO315O

1, Yagentinl ﬂodi*icationq ir PN-64/B-03150,

Hessurding of timber structurea acc. to the
lizit states methed haa been introduced
te replace the method of permissible atres

58ede

2, Counterpcarts in foreinn stondards

CSRS CSN 732050 Projektovdni dhevanych
konstrukel
RFN DIN 1052/1969 Bl,. | lolzbauwerke, Berech-

nung und Ausfihrung

DIN 1052/1969 Bl. 2 Bestimmungen fir Dubsle
ferbindungen beaonderer Baupart
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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.

Lehrstuhl fr
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4.1
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4.6

Page 2.

Characteristics of Wood

Table 8.

Admissible stress of resinous woods (pine and fir) in construction types
Al, A2 and Bl.

Tables 9-10-11-12-13

Coefficents for multiplying the stress of Table 8 to obtain the admissible
stress

- for other types of wood (Table 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 comstructions (Table 10)

- principles of modulus of elasticity for plywood.

Principles of Calculations

- static caleculations

- 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.
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4.7 Bending

4,8 DBending 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
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5.14 Admissible stress effort paralléi to fibres — Table 20 (Principles for stress).

5.15 Resistance of bolts of oak or steel, stress not parallel to fibres.

Principles of multiplying coefficient for stress. Table 21,

5.16 Resistance of dowels to other woods and other constructions.

b) Dowels of steel and oak.

5.19~5.20 Postioning:
¢) Calculation and positioning of nails working against shear (5.21~5.24).

5.25~5,26 d) Calculation of the positioning of screws working against shear.

5.27-5.29 Assemblies with Nails Working Against Extraction

5.30 Assemblies with screws working against extraction.

6. Fundamental Regulations for Calculations

General

6.1 Materials used :

2 part beams.

-~ Beams with variable inertia.
~ Compound glued trusses.

-~ Triangulated arcs.

- Beams and arcs glued.

- Constructions in plywood.

~ Pilywood panels,
6.2 Deformation - Table 22
6.3 Maximum deflexion = Table 23
6.4 Calculation of the resistance of bars.
6.5 Deformations due to variations of temperature.

6.6 The taking ianto account of types of friction.

Imperatives for Construction

6.8 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 Calculations
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



7.14 Recommandations

7.15 Use of plywood.

Charactaristics

Page 6.

for resistance against a corrosive atmosphere.

of Wood and Plywood

Table 24 and 25

Reminder of thé

~ Admissible stress.

resistance of pine and fir to 15% humidity. CF Table 3 and

Table 25 ~ Plywood resistance.
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