bsi
Slo ..making excellence a habit”

Please be aware that this PDF has been
created from the original hardcopy
document, which might not be in good
condition and so the PDF might reflect
this.

BSI Group T: +44 20 845 086 9001 British Standards Limited
389 Chiswick High Road F: +44 20 8996 7400 Registered in England no: 07864997 o \A‘plﬂe&%spts
London, W4 4AL cservices@bsigroup.com Registered address: 389 Chiswick High Road v

o . o LN ?N"PE‘(BP’]‘EE'”Q Hub
United Kingdom bsigroup.com London, W4 4AL, United Kingdom

Full document details: CP 112-2:1971


mailto:cservices@bsigroup.com
http://www.avadocuments.com/doc/cp-112-2-1971
http://www.avadocuments.com/doc/cp-112-2-1971

.
; .
A

BRITISH STANDARD CODE OF PRACTICE
S CP: Part2 |97|

T”HE-STRUCTURAL/UsE-oE-T?H”‘

TIMBER

NOTE This amendment extends the scope of CP 112'to mclude the use of finger lomts | é \
: complying with the requuements of BS 5291 ‘Finger jomts in structural softwood

: {‘.r

Part 2 Metrlc umts
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WM No\l  - Zg SzPl’émlgw 1970 (AMD |16b)

. NOTE. This amendment extends the scope of CP 112 to include, as well as the grades defined .

- in Appendix A, the grades specified in BS 4978, * Timber grades for structural use’.-In
addition it replaces the grades presently specified for timber graded in Canada by those
now defined in the Structural Joists and Planks Section of the National Lumber Grades
Authority (NLGA) 1970 Standard Grading Rules for Canadian Lumber. Machine stress-
grades as specified in BS 4978 are also included together with two add:t:onal machine L,rades
designated M75 and M50.

Grade stresses for a number of softwood species, and for species combinations and
groups, are given which may be used in desngn in accordance with the prowsnons and gencral
recommendations of the Code.

CAmenduent No L B Oc(-ok:@_)\ \975' (HM) l%\.b)
THE COUNJCIL FQR CODES OF PRACTICE

BRITISH STANDARDS INSTITUTION
2 PARK STREET, LONDON, WIA 2BS

NOTE. This amendment further extends the scope of CP 112 to include:

(1) the Light Framing and Stud grades of the National Lumber Grades Authont
(NLGA) 1970 Standard Grading Rules for Canadian Lumber; and ¢ 3

(2) the M75, M50, MSS and MGS machine grades for western: whlte spruce mde AP
in accordance with the reqmrcmcnts of BS 4978 e R
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This Code of Practrce has been prepared by a Commrttee:,",
convered by the'Codes of' Practice Committes for Bulldmg L
Having been endorsed by the Council for Codes of Praciice, . = .
it was pubhshed under the authonty of the Executlve Board_';_".‘_'j_-“ o
on 17 June, 1971 ‘ : : ‘
b
| © Brltrsh Standards Instttutton 1971

SBN sso 06911 7

. - - N " .
| . ' . ‘," N '
|

. Thts Part of the"Code makes reference to the followmg‘i >
" British ﬁtandards . o e S

;}‘-BS 565. Glossary of terms relatmg to trmber and wood-

“ work, * - o "
o . BS 881 589. Nomenclature of commercral trmber tnclud-'; '
NG o ~ ing sources of supply ‘
A . BSi142 Fibre burldmgboards

'BS 1579. Connectors for timber. ™ - - L
,?f . B8 4169, -Glued- laminated. trmber structural members

’,,j’ . BS 4471.  Dimensions for softwood. o
CP 3. _ Code of basic:data for the desrgn of burldmgs
. CP3. _ Chapter V. Wind loads, .. " :
. CP 98..  Preservative treatment for constructronal trmber
/3N .- . BS 5291.Finger joints in: structural sottwood. = ..

. British Standard Codes of Practice are revised, when necessary '

":-by the issue either of amendment slips or of revised editions. It
is imporiant that users ascertain that rhe_y are in possess:on of
the latest amendments or edmons e

e i Lo i ) i
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o
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The followmg BSI reference reIates to the work on ‘this Code of
Practice: :

Commtttee reference BL\,P/ 17 _--ﬁz""f

.“

" Printed in England by Gaylard & Son Litd, London, S.E.14 ‘7305—0 5k
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BRITISH STANDARD CODE OF PRACTICE CP-112-
- THE STRUCTURAL USE QF+"

- TIMBER

Part 2. Metric Units- -~ =~

- . FOREWORD -~ -~ -
This Code of Practice was first issued in 1952 and revised in 1967. With the
issue of this Part 2, the 1967 edition has been renumbered as Part 1. The 1952
edition was based very largely on the research and experience of war-time con-
struction in Canada, the United States and Britain. In spite of its predominantly
theoretical background, it served the construction industry in this country

for 14 years without any serious challenge to the validity of its provisions.

After an exhaustive re-appraisal of the Code and its implications, the broad
conclusion was that its chief defects lay in its omissions. rather than its pro-
.- visions. Subsequent research and experience; both in. this couritry and abroad,

+ have resulted in some medification of earlier_.-;’iggas but, in the main, the significant
changes which have been made in the neéw Code lie in thé addition of new
material, particularly in' regard to a great elaboration in the grades of timber

- which may be used, in the development of glued laminated construction and
the structural use of plywood. This additional material is a natural corollary
to the growth and develcpment of timber engineering as a permanent feature

- of British industry: | T CoaTe L T

- . Ina period of rapid development, it is almost inevitabl. hat any codification
should be out of date almost as.soon as it is completed, and it must be accepted:
that even at this time the number of proprietary and special forms of construction

_ ;Available far exceed the practicability of a truly comprehensive Code of Practice.
i " To meet this situation greater attention has beeri paid to testing ‘and per-
- formance requirements, based on the underlying principle that it.should be
possible for a modern Code to be satisfied either by conventional calcufations
or by prototype testing, By this means it is hoped that the present Code may

encourage development in what is virtually a new industry. rather than.provide |

a straitjacket of established practice. | B P R

The Code remains as hitherto 4 document mainly for designers. The need

for some simpler guidance in the room of purely practical application remains,
but this has been regarded as a separate issue which should not obscure the need -

for an authoritative vehicle for the theories and principles as well as the practices

upon which future development in the structural use of timber must be based.

It has been assumed in drafting this Code that the design of timber structures

is entrusted to chartered civil or structural engineers, qualified in timber engi-

necring, for whose guidance it has been prepared, and that the work is done:
under the direction of a qualified supervisor.. ' -~ % | o
10
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- This edition of the Code 'was prepared in order to inake available data in
~metcic (SI) units'in accordance with the programme for -conversion in the
construction industry. In no sénse ‘has it involved alterations to the tech-
nical substance of the 1967 edition (now renumbered as Part 1), although
minor errors have béen.corrected. In order to claim compliance with tais Code,
Part 1 or Part 2 may be considered to be equally valid, but one part only may
be used exclusively in any ‘one design. The major ctiinge has been the replace-
ment of imperial sizes of timber by the metric sizes recomméxided in BS 4471%.
Where no ‘metric standard exists for other materials or components, data for
these have been-obtained simply by metric conversion from the iinperial measure,
Inevitably a degree of rounding-off has been necessary, but in such cases the
imperial measure is tabulated together with the metric roedsure. -

‘1. GENERAL. .
_ | 1.1 SCOPE | o

This Code of Practice deals with the structural use of timber? it is based on the
principles of engineering design and on data established by research. It is not
intended to deal comprehensively with all aspects of well-tried and traditional
methods of construction which have been employed successfully over a long
period of years., Where information is lacking from British sources, recourse
has been had to data published by the Forest Products Laboratory of the US
Department of Agriculture, the Canadian Standards Association, the Plywood
Manufacturers’ Association of British Columbia and the Finnish Plywood
Development Association, to whom due acknowledgement is made.

The Code includes recommendations on the quality of materials, permissible
stresses aud modification factors applicable to timber when used as simple solid
members or ag parts of built-up components and structures incorporating other

- materials.-Tn addition, it provides a method of test for structural assemblies.
o 1.2 DEFINITIONS
Where timber terms are used in this Code, they have the meaning assigned to
them in BS 565t. . . ) R :
For the; purposes of this Code the following définitions also apply:
Basic stress. The stréss which can safely be permanently sustained by timber
. containing no strength reducing 'ch&:actéi‘isticé. D 5
Connector. A device generally consisting of a plate, disc. or ring, which
when partly embedded in each or in one of the contact faces of two members
held together by a connecting bolt is capable of transmitting a load from one
member to another. |

* BS 4471, * Dimensions for softwood °.
t BS 565, ¢ Glossary of terms relating to timber and woodwork .

11

2

mocihhs |
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Connector axis. A line j Joining the centres ot‘ a palr of adJacent connectors
located on the samé surface. : S

AN

Dry siress. A stress appltcable to tlmber havrng a morsture content not
.exceedmg 18 / '

| Fmger jomr eff crency The ratro or the bendmg strength of the ]omt
expressed as a percentage of the bendrng strength of un]omted defect-
- free timber of the same cross sectron and specres o

Glued laminated memiber. A member obtarned by glurng together a number
~.of Iamrnatrons having their grain essentrally parallel, .

- Grade stress. The stress which can safely be permanently sustarned by timber
of a partrcular grade o oo .

Gfeen stress. A sttess apphcable to trmber havmg a morsture content
exceedmg ]8‘7 S i

Horzzamally laminated beam, A bearn whose lammatlons are parallel to the
neutal plane , L RO

Kot ratio. The ratio of the cross-secttonal area of a knot OF. knots to the
full cross-sectional area of the lamination, or the ratro of the wrdth of a face
knot or knots to the total wrdth of the Iamrnatron " ';a, -

Member. A structural component whrch may - be erther a plece of solid
timber or built-up from pieces of timber or plywood or. Doth (e.g. ﬂoor joist,
box beam, member of a truss, etc) S0 ‘ .

Fermissible stress. The stress whrch can safely be sustamed by a, structural
component under the particular coridition of service and loadmg ‘

Strength ratio. The ratio of the grade stress to basic stress.

. Structural unit. An assembly of members forming the whole or part of a
framework or of a building (e.g. half-truss, truss, prefabricated sectron, sLeleton
of a building or a complete building). :

Vertically laminated beam. A beam whose laminations run at right ang]e., to
the neutral plane. e

1.3 SYMBOLS

The symbols used in this Code are:

b Breadth of beam or ]orst thickness of web or least
transverse dimension of a temsion or compression
member. Where there is more than one such dimension,
by, by, etc., indicate the several values, =

Copary Cgpars Capars  Yalues of the basic, grade, applied and permissible
Cppar compressive stresses, respectively, parallel to the grain.

Cbperps Cpporp Values of the basic and permissible compressrve stresses,
' respectrvel ernendicular to the gram S —

n44465
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Depth of beam or joint, or greater transverse dimension
of a tensron or compressron member. Where there 1s
more than one such dnnensron , dy, d2, etc., 1ndlcate the
several values ! ‘ : - '

E o | . Modulus of elast:crty

JSovars fopars fopar  Valuies of the basic,” anplled and permrsstble ﬂexural
- S ‘stresses, respectlvely, parallel to the ‘grain. | '

£ | ‘ | ..,Radlal stress perpendlcular to the gram m a. curved
g B ;Iammated member. | - '

Second ‘moment” of area (otherwrse known as moment
of mertla of the cross section). . S

A modlﬁcatlon factor, with. subscrrpts as requ:red S
Actual ]ength or span of member —— s
| ’Eﬁ'ectrve length of ¢ compressron member
Bendmg moment | L
" Radius of gyratlon
4-Rad1us of curvature . R L
. L Thlckness ofalammatlon R rf’-':'
fvpars rapa,.,r'rpm?vf ‘Values of the . basic, applled and permlssrble tensrle
_ ' ~ -7 stresses, respecttvely, parallel to. the gram S
6 7 Angle between the drrectron of the load and the d:rectlon :
- - . of the gram R |

4 . - Angle between the longltudlnal axrs of the member and o
: " the connector axis. . | ,

2, MATERIALS APPLIANCES AND COMPONENTS
2 1 MATERIALS ' '

T
!

The materials used should - comply with the appropnate Brmsh Standards
where such exist. The followmg is a list of Spemﬁcatlons relating to timber certarn.

wood based=‘shect matermls and accessorles for’ use therewnh’ S A

TlMBER AND WOOD- BASED SHEET MATERIAES

Testing smallclear specrmens of timber. BS 373
Methods of test for clear plywood. \ BS 4512
Glossary of erms relating to timber and woodwork. BS 565
Nomenclature of commercial timbers, including

soutces of supply | BS 881, 589
Timber grades for structural use 'BS 4978
Standard gradmg rules for Canadian lumber NLGA 1970

Fmger jomts in structural softwood BS 5291



http://www.avadocuments.com/doc/cp-112-2-1971
http://www.avadocuments.com/doc/cp-112-2-1971

CP112;

Part 2 1971 .
fPlywoo.i for marine craft

'Fibre building boards

- Grading and sizing of softwood ﬂoormg -
Plywood manufactured from tropical hardwoods'.

e e A e ey - i e it bt it s Tl

Information about plywood.

Glued-laminated timber structural rflembels B |
FTo - BS 4471

Dimensions for softwood

LI e e . SR

BS 1088 & 4079
BS 1142 |

. 'BS'1297

‘BS 1455
BS 3493
BS 4169

= Canadian -
v + . -Standard 0121
mesh bu:ch plvwood and 1ts structural appllcatlons Finpish =~
" . Standard 0.1V.1
- .ABPVM' .
‘STD. BP101

Douglas fir plywood

Bntlsh-made plywood for structural purposes

MECHANICAL FASTBNINGS

Black bolts, screws and nuts._ P !BS 916

Nails. Tl iBST 1202
Aluminium nails, T f,' BS 1202, Part 3
Wood screws. | 3 BS 1210

Connectors for timber. “ ‘,:i BS 1579

ial .

ADHESIVES o

Synthet:c resin adhesives (phenohc and amino-’ Lo e

plastic) for plywood. Bq 1203.'
Synthetic resin adhes:ves (phenohc, and ammo- o o
plastic) for wood. ; B BS 1204'.5{_“ :
CoId—settmg casein glue for wood ©. BS1444-
PRESERVATIVES o
BS 144 -

Coal tar creosote for the preservatnon of tlmber -
~BS 913

Pressure creosoting of timber, . , :
Classification of wood preservatwes and their
methods of apphcatlon
Copper/chrome wate1-bo1ne wood preservatwes and”
their application. :
Fluonde/arsenate/chromate/dmltrophenol water-
borne wood preservatives and their appllcatxon

. Treatment of plywood with preservatives.

BS 1282
BS M2

' BS 3453
BS 3842

2.2 SPECIES OF TIMBER

This Code is based on ‘the timbers likely to be generally available (see Table 1),
- but because sources of supply vary it is not possible to include an exhaustive
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TABLE 1 NAMES AND DENSITIES GF SOME STRUCT URAL

TIMBERS
. ‘ Approxi-
A B L e o S, e .| mate
Standard name | - = Botanical species . _~Other common names . gﬁ)li?tt:‘rg' ‘
' : T . 4 <o iwo 7 l|contentof
A : C . o “18%'.
SOFTWOODS ‘ i : SR U | kgfmd®
a. Imported o E : L PR R
Douglas fir | Pseudotsuga menziesii - . B C pme . ' . 680 o,
Western hemlock . oo SR ‘ T
(unmixed) Tsuga heterophylla : ‘B.S. hemlock C o, 5400 T
*Western hemlock | Tsuga heterophylla. .~ ‘Hembal pe Tl B30
(commercial) oEe o R R
Parana pine | Araucaria angustifolia - ‘ ‘—‘-' . |- 560
~ [ Pinus palustris 3 Longleaf pitch pme o R
Pitch pine - L. elliotti Southern yellow pme. S ‘720"
P. caribaea Nicaraguan pitch pine - o
‘ ‘ ' o Honduras pitch pine - C
Redwood Pinus sylvestris © ... | Balticredwood ~. - 540 ;
. o Picea abies ' | Baltic whitewood o
Whitewood - Abies alba . S 'Buropean whitewood 510
L . | f Picea glauca Western white spruce R
Canadian spruce - |4 pyggq sitchensis ‘Eastern Canadian spruce - 450
. _ ' oo | {_Sitka spruce FRRERE N ISP
Western red cedar | Thuja plicata . B.C.red cedar - .- 380
b. Home-grown [ L T E T
Douglas fir - Pseudotsuga menziesit . | = - x| 560
. European or Larix decidua - A o T
. Jipanese larch. Larix leptolepsis S } Larch - g -560
 Scots pine Pinis sylvestris | Scots fir - s 0 1 540
European spruce .| Picea abies ‘ Norway spruce y\° S 380
Sitka spruce Picea sitchensis b e = 400
HARDWOODS [ R
a. Imported ‘ oo S IR R
Abura . | Mitragyna ciliata - ' ' | Subaha - = - .. 690
~ African mahogany | Khaya spp. - ~ . | Khaya ; N - o I
- Afrormosia Pericopsis elata . ) Kokroduwa = . . - = .| 720
Greenheart Ocotearodiaei ., |~ " — Cooe 1060 -
Gurjun/keruing Dipterocarpus spp. S R - 720
Iroko Chlorophora cxcelsa Méule . ' 690 .
Jarrah Eucalyptus marginata . I — \910
Karri Eucalyptus diversicolor U — . 930" ‘
Opepe Nauclea diderrichii ‘Kusia - . -780 - -
Red meranu/red <Sharea SpP. ' . A T — 540
- seraya . Lo -
Sapele . Enrandrophragma cylmdricum —_ 690
Teak v Tectona grandis : — 720
b. Home-grovn _ '
European ash Fraxmus excels:or —_ 720
European beech Fagus sylvatica —_ - 720
European oak Quercus robur —_ + 720

stresses to be used,

Carr.).

Not all spec1es of timber are equally available at all times. There are mdny other hardwoods
besides those quoted but, since peculiarities may exist in particular timbers, advice should.
be sought from the appropriate authorities as to the suitability of alternative species and the

* May mclude western balsam (Ables app.) and some mountam hemlock (Tsuga merrensfana _
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TABLE 1A. NAMES AND DENSITIES OF CANADIAN TIMBERS
AND SPECIES COMBINATIONS o

Standard name

1.

" Botanjcal species -

Other common names
L v | content of

) Approximate

.r'-

. density ata | ', ‘

moisture

- .18/

Douglas fir-larch

Hem-fir

" Princess spruce (1)

Western :white |
spruce (1)

Pscudotsuga menziesii
Larix occidentalis

Tsuga heterophylla _
Tsuga mertensiana Carr

Abies amabilis
Abies grandis

Picerz };Iauca "

| Picea rubens
| Picea mariana

Abies balsamea

. Pinus banksiana =

Picea glauca
Picea engelmanni

Picca mariana -
Pinus contorta
Pinus banksiana .
Abzes lasiocarpa
A bies balsamea

K
‘:\,

B.C. pine S

" .

Amabilis fir . -

| Grand fir

White spruce’ .

| Red spruce

"Black spruce o

. |-Balsam fir "

Jack pine -

White spruce
"Engleman spruce -
" Black spruce '
Lodgepole pine °
Jack pine - '
Alpine fir

Balsam fir

Western _la'rc!i_ ) R

‘Western hemlock |
Mountain hemlock .-

: kg/mé K

890"

AE

(1) Because of stmllarrty of strength propertics these two species groups are colIectwely
designated as spruce-pine-fir, .

* list; for the use of tlmbers not. tabulated reference should be 'made to the
Forest Products Research Laborator 'y or other recogmzed testmg authonttes

it 23 STRESS GRADES FOR SAWN IVIEMBERS AND LAMINATED TIMBER

2.3.1 'I‘imber stress-gmded in° the UK. Timber stress-graded in the Umted
ngdom should be graded in accordance wnth Appendlx A

2.3.1A Timber stress-graded to BS 4978. Timber stress-graded in accordance
with BS 4978 may be used without regrading in accordance with Appendix A.
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232 'I‘:mber stress-graded In: Canada.

“Timber stress- graded in Canada in accordance with the Structural Jonsts
and Planks section, the Light Framing section and the Stud section of the
~ NLGA 1970 Standard: Grading Rules for Canadian Lumber may be used
" - without regrading in accordance with Appendix A.
The NLGA 1970 Grading Rules require stress- graded tlmber to be
marked with the following particulars: .
(1) the registered symbol of the gradmg agency,
(2) the number of the mill and/or the grader,
(3) the gradmg rules used;
. (4) the stress grade; - ,
(5) the spec1es or spec1es group

- T
LN . RANES
ﬂu,»'-'.’r‘

24 MECHAﬁiCAL GRADING

‘Asan alternative to v:sual grading, timber can be stress-graded mechanreally
in accordance with BS 4978 to the MSS or MGS grades specified in that standard
or to two grades designated M75 and M50, meeting the requ:rements of BS 4978

and which have respectively the same grade stresses.in bending for- the dry X
condmon as the 75 and 50 vrsual grades glven in Table 4

2. 5 MOISTURE CONTENT OF TINIBER

'I'he trrnber should be. seasoned as far as practlcable to a morsture content
appropnate to the posmon in which it rs to be nsed’ (see Table 2.

R

' TABLE 2. MOISTURE CONTENT OF TIMBER : FOR VARIOUS
o © . POSITIONS = . -

o Average molsture | Moisture conteut
S ... |- content attained | which should not
 Position of timber in building . - | WUseinadried- | be ercecled at
' EER . cent o . (per cent of dry
: @Wﬂgﬁt) o weight)

- Framing ‘and sheathing of tlmber bulldmgs B e
(not prefabricated) S 16 99
Timber for prefabricated burldmgs o | 3 16 . '} 17 for precision

" work, otherwise

' 1. r 2%
Rafters and roof boarding, tiling battens, etc. 1 22
Ground floor joists . 18 , 22
‘Upper floor joists o ) AR - AT S

B‘,‘A %gZuome _;""'
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Timber with a_ higher moisture content at the time .of erection than that
indicated in Table 2 may be. used in, particular forms of constructicn where -
experience has shown that subsequent drying does not have an adverse effect.

The basic factors governing the moisture content of timber in buildings are
as follows:: - B

(1) Wood is a hygroscopic miaterial; its moisture content therefore depends =~

‘on its environment. ; A R A
"+ (2) Unless wood is in contact with water or exposed to damp conditions, jts
‘moisture content stabilizes, in most cases, at between 10 % and 20 %, which is
‘very much lower than when the timber is freshly felled. The drier the atmos-
phere and the higher the temperature, the lower the moisture ccritent. which the .
wood attains. | T A S
(3) At-a moisture content below about 30 % wood shiinks or swells as its
moisture content changes. v . el g
(4) Wood is' much less prone to decay if its moisture content is below 25.9, -
and may be regarded as reasonably immune below 20%. . -
(5) Imported softwood from European sources is normally dried to'a .
moisture content below 23 9 before shipment to the UK. Softwoods of Canadian = )
. and United States origin will generally be unseasoned; but dipped in a fungal . = °
inhibitor before shipment. . | e o

~ Imported hardwoods from all sources are normally dried before shipment -
~only to such an extent as will avoid deterioration during passage to the UK. The
moisture content at the time of arrival may- be anywhere within a very wide
range, but further seasoning is normally done after arrival. Supplies of seasoned
~ hardwood are generally available. ©= el M T

All timber, whether imported or. home-grown, which is'thoroughly air-dried
in' this country attains a moisture content between: 17% and 23 %, depending
on weather conditions prevailing at the end of the drying period. o

Where it is intended to use the dry basic stresses, it is necessary to reduce
the moisture content of the timber to below 18 %. The cost of artificial drying
rises sharply over a. thickness of 50 mm and generally the basic stresses for
green timber should always be used for solid timber members more than 100
mm thick, : o e A | |

Care should be taken on site to ensure that the timber is adequately protected,
This is particularly important with material dried to* below 18 9% moisture
content, since the full design load should nct be applied if the moisture confent
rises above 18 %. . ‘ . | L

The moisture content of timber used in the manufacture of glued laminated
components should comply with. BS 4169*, For other glued joints, see 5.4.7.

'

BS 4169, * Glued-laminated timber structural members’, A
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. 3 DE‘SIG (‘ ONSIDERATIONS
TR 31 GENERAL - L

All structural members, assernb]zes or framework in a bulldmg, m combmatron

with the floors and walls and qther parts of a building, should be capable of

sustaining, with due stablhty and stiffness and without exceeding the relevant

limits of stress given in this Code, the whole dead and. rmposed loadmg and all: -
* types of loading referred to in this.Code...

The design requirements of this Code may be satrsﬁed ert‘ner by calculatron
using the laws of structural mechamcs, or. by prototype testrng 1n accordance
with 6.2. - '

The recommendatrons in the approprtate Chapters of CP 3 should be
foliowed. T o KRR s ”

. 3.2 TIMBER DIMENSIONS R
The sizes of softwood trmbers should preferably be selected from those hsted |
in Appendrx A. ‘ - S X

" 3.3 EFFEC"‘IVL CROSS SECTION

For the purpose of calculating - the strength of-a member at any pomt ‘the

, effective cross section should be taken as the cross section at the: point less due
allowance for the reduction in area caused by smkmgs, ‘notches, bolt or screw
holes, mortices, etc., either at that- sectlon or wrthm such a drstance from it as
would affect the strength at that section. - oy

3 4. LOADING

For the purposes of des:gn loadmg should be in accordance wrth CP 3 Chapter
V'I', where applicable. ) . LT e

“

3.5 BASIC STRESSES IN TIMBER

The basic stresses applicable to some structural ttmbers are gwen in Tables 3
and 4. These aregoverned by the general characteristics of the particular species,
free from all visible defects, and are related to the strengths of the timber in the
unseasoned and the seasoned condrttons respectrvely =

3.6 GRADE STRESSL‘S IN SAWN TIMBER

3.6.1 General. Grade stresses in timber are related to the basic stresses of the
individual species (see 3.5) and are governed by the effect of visible gross features
~ such as knots, SIOpmg grain, etc. . - R . o ‘

* CP 3, ‘ Code of basic data for the desrgn of burldmgs
t CP 3, Chapter V. ‘Wind loads

ﬂ naoe&ﬁmghi |
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It should be noted that the intrinsic materxal cost rlses with the grade whilst '
general availability is reduced. At the des:gn stage, reference should be made to
commercial sources for information on the ava:lablllty of- partlcular species,
quantltles ‘and dtmeasmns

Where there is no wane, basnc stresses may be used for compressmn ;

_perpendicular to the gram a R T TR T

3.6.1A General. Grade stresses for machme stress-graded tlmber except for
shear paralle]l to the grain and compression: perpendicular to the grain, are
related to a measure of medulus of elasticity. For these two properties the grade
stresses for the corresponding visual grades may be used prov1dmg each piece -
satisfies the visual gradmg requlrements for ﬁssures ‘and wane glven in BS 4978
and Appendix A, : \ J

" Where there is no wane, bas1c .,tresses may be used for compressron per-
pendrcular to the gram (See Tables 3 and 4 ) -

S

3 62 Trmher stress-graded in. the UK. The grade stresses for tlmber graded m R
L accordance wnth Appendtx A are grven in Tables 3%and 4 ' :?." TR s My
3 6.2A. Timber visually stress-graded to BS 4978 The grade stresses for tlmber, e
'visually graded as SS or GS in accordance wrth BS 4978, are glven in. Tables 3A R
+ and 4A. : L S ‘

3.6.2B Timber machine stress-graded to BS 4978. The grade stresses for timber .

. machine graded as MSS, MGS, M75 or M50 in accordance with BS 4978 are. . .
-given in Tables 3B and 4B. For the grade stresses in shear parallel to the grain.
and compression perpendrcular to the grain to apply to timber graded as M75.
or M50, the individual pieces shall not contain fissures or wane exceeding the =
limits S}LClﬁed in Appendlx A for those defects for the 75 and 50 v:sual grades .
respectively. . ‘
3.6.3 Timber stress-graded in Canada. The grade stresses for timber graded in
'accordance w:th 2. 3 2-are given in Appendrx B R

-—— - - . L e - P PR

3.6.3A Timber visually stress-graded in Canada. The grade stresses for timber |
visually graded as Select Structural, No. 1, No. 2 or No. 3 in accordance with' :
NLGA 1970 rules for Structural Joists and Planks are given in Appendix B.-

The grade stresses for timber visually graded as Construct:on, Standard or 'Z"" f‘-’"}'

Utility in accordance with NLGA 1970 rules for Lrght Framing grades are’’

given in Appendix C.
The grade stresses for timber visually graded as Studs in accordance with

NLGA 1970 rules for Stud grade are given in Appendix D.”
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37 GRADE STREsSEs IN'HORIZONTALLY LAMINA’I'ED MEMBERS

The grade stress for a horrzontally lammated member formed wrth o
laminations graded LA, LB or LC in accordance with-BS 4978 or Appendix A"
should be taken as the product of the basre stress for all properties (other:
than modulus of elasticity as indicated below) for the timber (see Tables 3
and 4) and the appropriate modification factor given in Table 5 for members
laminated from one grade of timber and i in Table 6 for members lammated’
from more than one grade of timber. ' v ‘ \
Where timber conforming to the Canadian species groups and graded as
required above, is used, the basic stresses, except for’ modulus of elast1_c1ty,‘
given in Tables 3 and 4 for Douglas fir, western hemlock (commercial) and
Canadian spruce should be taken as applying to Douglas ﬁr-larch hem- f1r
and spruce-pine-fir respectively. '
For those species listed in Tables 3A and 4A the approprrate value of
modulus of elasticity should be taken as the mean value given for the SS
grade multiplied by the modification factor K, of K; from Table S or 6 as.”
appropriate. The values for the species groups should be taken as applying to
the corresponding species as indicated above. For other species not included

in Tables 3A and 4A the mean value of modulus of elastrcrty given in -
Tables 3 and 4 should be used :
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TABLE 5. MODIFICATION FACTORS K, TO K, FOR SINGLE
GRADE GLUED LAMINATED MEMBERS AND HORIZONTALLY
LAMINATED BEAMS .

Va‘lues of the modiﬁcatioh faciors.

NO. Of K1 : Kz . Ka R . K‘ _‘ .
lamina- {Berding, [(Ein bending, (Com- (Shéar "
tions . tension to be applied | pression arailel to " pression

' parallel to | to the mean | parallel to P am) . | perpendicular
grain) | valuc of E) grain).. B . to grain)

dormore| 100 | 100 100 “”0_-'90' 17 100

4 068 | 089 0-87
5 | 072 " 089 089
10 077 |. o091 - 091
15 | 080 092 . 0:92
20 08 | - 093 | o093
30 0-84 "0.94 {093
50 0-85 . 094 |- 094
0-88 095 0-95

i

040 | 077 0-76
0-44 0-78 078
053 082 082 -
058 083 | 083
0-60 084 | - 084,
0-64 0-86 0-85
066 0-87 0-87
0-70 0-88 0-88

3.8 GRADE STRESSES IN VERTICALLY LAMINATED BEAMS

'The grade stresses for a vertically laminated beam should be taken as the product
of the grade stress for the timber and the appropriate modification factor given
in Table 7. At least four laminations should be used if advantage is to be taken
of Table 7. ; ¢
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_ TABLE 6. MODIFICATION F ACTORS K, TO Ky FOR COMBINED
GRADE GLUED LAMINATED MEMBERS AND HORIZONTALLY
LAMINATED BEAMS

'. Valués of tlle'mq;Iiﬁé'sitiqh _l‘aclltqrs;‘ o

’ : ‘ - K L K o K Ky | Kyt
Combination* Lof (Eim ! RERR B '('COniL' B
of laminating i (Bendmg, bending . (Com- ‘ (SIiéai' 1 Yression.

grades ions tension | to be ‘pression rallel R or én-"' ‘
. : B tpsu'allel) atgplicd to parallel) tga g?ai 2 ”‘%Icgla" o

o'grain) | the mean | to grain 2 ehel I

| valueof E) |. . Cpe | tegraim) -

I I

'* LA/LB/LA

: LA/LB/LA
: LA/LB/LA }

4ormore| 095 | 098 | .'093 | 090 | 100w

" 4,5 DU NI P

ande 068 | 088 | ~082
10, .074 [ 09 .| 085
“15 076 | 091 | 086 ||
.20 | 078 | 092 | 087
30 | 08 | 092 | 088"
50 |- 082 - | 093 .| 089 [|..

[ 100 | 08¢} 094 | 090 J- "

: LB/LC/LB
: LB/LC/LB
: LB/LC/LB

" * The 'combmatlon 1/2/1 : LAJLB/LA means that the top and bottom quarters of the cross :
sections of the beam are Grade' LA mater:al and the rmddle half is Grade LB matenai o

TABLE 7 MODIFICATION FACTOR Ku FOR VERTICALLY
LAMINATED BEAMS (BENDING ‘AND: SHEAR PARALLEL TO
‘THE GRAIN) = R

If‘

No. of Ianﬁnations ) Value of Kl-l'-'

4 T 139
5 1-91 -
6 1-23

T 194
8 125
9 o 19

- 3.9 END JOINTS

End joints are permitted in laminations if their presence is adequately allowed
for in the design or if members in which they occur are shown by test to have
sufficient strength and stiffness to satisfy functional requirements.
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) If a plain scarf _]omt is used, it is necessary to check, that the maximiim
stress tc. which' it may be subjected does not. exceed: the value obtained by
T mu!tlplymg the’ basic stress for the species by the appropriate eﬂ'imency rating
" in Table 8. It can be assumed that the presence of plain scarf joints in a section
does not affectits ‘modulus-of elasticity, and the second moment of. the aréa
of the full section may be used in calculating stiffness. If other types of end joint
are used, either the laminations in which they occur should be omitted when
calculating the propert1es of the sectton, or- thetr efﬁmency ratmgs should be
determmed by test. . o T ‘_

l‘

TABLE 8. EFFICIENCY RATINGS FOR PLAIN SCARF JOINTS
Bendmg and Tens:on :

L Eﬂiclency ratmg for a scarl' slo;:e of s
Grade .

. 1m6 1in8 - 1in10 | . 1m12
LA | 069 077 | o 84 | toss
LB - | 06 | ‘075 4. 081 | .08.
LC 0-50 . 065 0 68 :"1?.”,0'72

Compression v
‘ Eﬂic:ency rating !'or a scarl‘ slope of.
Grade
T T Hime | 1ms |.1m10 | il
LA | 100 1:00 11:00 - 100,
LB 100 - 1:00 1-00 . 100 -
LC 0-80 | 095 100 v| 1.0

N I
LR A .

3.10 GROUPS OF TIMBERS

Softwood species having similar strength and stiffness propertxes have been
grouped together for simplicity in design procedure (see Tables 9 to 11 inclusive).
The groups thus -formed ' are necessarily based on the weakest species in the
particular group. Where des:gnr*rs wish to take full advantage of the strength of
a particular 3pec1es this may .be specified and the grade stresses quoted for
individual species rnay be used.

With hardwoods, there is'a wide variation in physncal characterlstlcs and
properties, much wider than thh softwoods, and in consequence no grouping
for these timbers is recommended

26 i
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The grade stresses for SS and GS grades for the softwood specneq groups
in Table 9, 1ncludmg the species combinations given in Table 1A as mdlcated
in Table 9A, are glven in Tables IOA and 11A R - :

TABLE 9 SOFTWOOD SPECIES GROUPS

Spec:es
group

Stapdard nan_ge e

‘,; Origin:

S1

Douglas fir .
Pich pine

}'Iﬁjp:prtcd .

Western hemlock (unmixed) B

|, Western hemlock (commerc:al)

‘Parana. plne
Redwood .
Whitewood
Canadian spruce
Douuas fir
Larch

Scots pme

il maac]
P |
H D ]

‘ >-Impqrtcd: | . :, o

{ Home-grown

Europea’n ‘spruce
Sitka spruce
Western red .,edar

Home-grown ‘

Imported

TABLE 9A. SOFTWOOD SPECIES GROUPS -~ '

Y

Species group -

Standard name

" Origiq' 7 |

S1

Douglas 'ﬁr-ﬁl_a_rch |

Canada

52

‘Hem-fir
- Princess spruce
‘Western white spruce

Canada
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._’, . e e ieea e e ._..:.}.. .

TABLE 10. GREEN STRESSES AND, MODULI OF‘ ELASTICITY ‘
FOR GROUPED SOFTWOODS

Shear | M;)du!u:s t;)f:
.. parallel | .~ elastici
| | perpen- BN 2
: F:":_g:.?l" “ dicular | -to-grain L —
- LOBTAM. ¢ orain . [:"Mean | Minimum .

Bendmg
v and
tension ;.
parallel
to grain

" Com- Com~

- Species pression :| Pression

group

INfmm?. | N/mm? | N/mm? N/mm'= ‘Nfmm? | Nfmmt
Basic 138 ) 97 o L2 ;.;;1 38
5 |, 10-3 72 '1-52 Ces |
65 90 .62, | 152 - 0-90 ;-2‘ s
50 | 69 | 48 .| 131 .| 089  [. . . .|n
40 55 38 . 1 31-,-- L 085 I

Basic 110 | 83 138 | 138
75 83 | .62 .|° 127 | " 103
65 69 |~ 52 117 0-90
50 | 55 | 41 .| 103 .| 069 |. °
40 C 45 3l -‘;:::'15303 L0085 S .

' 'Basnc ofe. T8 | BB LI 03' 1110
157 BB | ,4'-;‘1," 090 10-83
65 4-8 34 | 090 | 069
50 3-8 - 28 | 076 | 055
40 3L | 21 "_;‘0-75 0-41, ‘

NO’I‘E These stresses apply to tlmber havmg a moxsture content exceedmg 18 A. .

TABLE 10A. GREEN STRESSES AND MODULI OF ELASI‘ICITY -
_ FOR GROUPED SOFTWOODS :

Bending | Tension 'gger?l!lg!]l perpen- | parallel | . elasticity .

. dicular to grain , :
to grain A, T
OBl | to graim ) Mean [Minimum

N/mm? N/mz :N/nlma mem' N/mm? -N/m;’ms N/mmﬁ_ " X

S | 69 | 48 | 63 |-129 | 070 | 9200 | 4400
GS |48 | 34 | .44 | 115 070 | 8200 | 4000

ss | 55 | 38 | 54 | 108 | o7 | 8000 | 4300
Gs [ 38 | 27 | 37 | o092 | o70 | 7000 | 3300

ss | 38 | 27 | 38 077 | 055 | 6100 | 3100
GS 2.7 19 2:5 0-69 0-55 5500 | 2800
I : .

NOTE. These stresses apply to timber having a moisture content exceeding 18 m———
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TABLE 11. DRY STRESSES AND MODULI OF ELASTICITY
FOR GROUPED SOFIWOODS -

. ) P T :

Bendiog |. Com- | €M | Shear' |  Modulusof
..t;,g,‘;,,;-‘_ pression pression | parallel | ‘elasticity
- parallel - paralel dicular tograin. | -

to grain |, t_‘"g“““ N to grain 3 Mean Mimmum

S

'y/mm»; ‘N/mm? -'-'N/mms-;- . N/mm' -N/inmi;‘, © Nfmm?

Basic - | 172 131 .| 248 | ;5’1 52 - ;
S ! 120 93] 22l | 114, |
65 | 103 ‘| 76 ([ 22 [ o091
80 | 79 .| '6:6°| 193 | 0:76°
40 |62 | 45 193|062

Basic | 138 7| 110 | 207 | w182 | T
S 9T ey '79 _ 172, ._';-\114",. 1- S
- 85 79 | 66 | 172 |7 097, | 8300
-850 | .62 1 4 8. e 162 078 |y L
~ 40 | -,A.5 2‘,,‘.. | 38 ] 1 52 | 062 |

°t. ‘Basic | ":10°3.. *‘ess - 162 | 124

o1 | 66 |52l 131w |0e0 |
. 6571 6. | 41 |o w31 | 018 [T
56 .| . 45 | 31 | 110 {062 |
"40 ol 3-4.‘}_‘ 2-‘4. 110 fo-j45 A

“" .
Woaoe L

NOTE Thesc stresses apply to tlmber havmg a mo:sture content not exceedmg 18 A

T R T
Ve Crlen [P [ Y - S PR S ,——- —— e ,..--_--...-..‘__. ; PRI L

TABLE IIA DRY STRESSES AND MODULI OF! ELASTICITY
FOR GROUPED SOFI‘WOODS "

] ;

1 Com- S S

Com- - N Modulus o!'

Bending -1 pression {Il';;er’:fégl] pﬁf_':ﬁ:l : elast:clty |
| o parallel | Giopior | to grain

to gram. ' to grain | | Mean Minimum -

N/mm” N/mm? N/rnmi N/mm’ N/mm’ N/mm? | N/mm?

ss | 86 |'60.] 86 | 193 | 087 %|10600 | 5100.
Gs | 60 | 42 | 60 | 172 | 087 | 9500 | 4600

ss | 69 | 48 | 70 | 255 | 079 | 8900 | 4800
GS | 48 | 33 | 48 138 | o9 | 8000 | 4300

ss | 52 | 36 | 50. | 116 | 066 | 7500 | 3700
'GS | 36 | 25 | 35 .|.103 | o066 | 6800 | 3300

NOTE. These stresses apply to timber having a moisttu;e content not exceeding 18 77, ’
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- : 3 PERMISSIBLE STRESSES T ‘
3.1i.1 General. Permxssnble stresses in timber. are govemed by the part:cular

conditions of service and loadmg They should be taken as the product of the
- grade stress and the approprtate modification factor, as gwen in 3.12. '

| 3.41.2 Load mclmed to the grain. Where the. dlrectlon of the load is mclmed to
- the direction of the member, the permlsS|b}e compresswe stress for the inclined
surface is gwen by : : :

c g = . cppar cppel‘P K

| . o CoparSiD? O cpperp cos T |

4 where cppa.r is the permrssxble compresswe stress parallel to the gram,

' cpﬂ is the permissible. compressxve stress for the inclined surface,
“Cppers IS, the permissible compressive stress perpend:cular to the grain, and
g isthe angle between the dtrectlon of the load and the dlI‘GCthn of
the grain. - - \
3.11.3 Additional propertles. In the absence of spec1ﬁc test data it is recom-
mended that for tensmn perpendlcula. to the grain, torsnonal shear and rolling
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shear, values whrch are one third of the shear parallel to the gram should be
used. - . :

3.12 MODIFICATION FACTORS ‘

The modification factors referred to in 3.11.1, which should be apphed to the. o
grade stresses appropriate to parttcu]ar conditions of loadmg and servrce, are -
glven1n3121t03124 : : o

3.12.1 Modlﬁcatxon factors for fBexural members

3.12.1.1 Duration of loadmg The basic stresses and grade stresses are apphcable

to permanent loading. A member can sustain a very much greater load for af' o

period of a few minutes than it can for a period of several years. R
Table 12 gives the modification factor K;, by which the grade. stresses in

bendmg should be multiplied for various durations of loading. When' advautage

is taken of this clause to use a modification factor K;, greater than unity, the

design should be checked to ensure that the penn1531ble stresses are not exceeded |

for any other condition of loadmg whlch may be relevant :

TABLE 12. MODIFICATION FACTOR Km FOR DURATION OF ‘
LOADING ON FLEXURAL MEMBERS AND MEMBERS IN S
TENSION s I

Duration of loading , "+ "Valuﬁ o_f:Kr.-‘.;

Long term (e.g. dead + permanent lmposed) o N 100 '
Medium term (e.g. dead - snow, dead - temporary loads) ' C 126 '
Short term {e. g dead+ 1mposed+ wmd dead-|-1mposed+ snow+ wmd) . 1‘55

3.12.1.2 Length and pusztton of beari ing. At any bearmg on the srde graln of o
the timber, the permissible stress in compression perpendlcular to the gram is’
dependent on the length and position of the bearmg '

The basic and grade stresses for compression perpendicular. to the grain
are also the permissible stresses for bearmgs of any length at the ends of 2
member and for bearings 150 mm or,more in length at any other position.

For bearings less than 150 mm long located 75 mm or more from the end of -
a member, as shown in Flg 1; the grade stress may be multtphed by the modl-' .
fication factor K given in Table 13.

‘ 75mm | Bearing less
lor more| than -150mm

Fig. 1. Position ot' end bearings-
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TABLE 13. MODIFICATION FACTOR K;; FOR BEARING ;
o STRESSES - -

" Length of " - ‘_ 0 | e | | 150
bearing (mm) | | 10 15 : 25 ; 40 , 50, ' ?{5 -:_;,1007 | or more N
Value of K,, | 1-74 l 167 | 153 | 1-33 |, 120 | 114 | 110 | 100

" g :" e Lol ’J; . N ‘;“- "" A ) . (l ‘.‘ _‘—’- * . .3 T'

No allowance need be made for the difference in intensity of the. bearing [k

stress due to bending of a beam, a

34213 Shear in flexural members notched at the ends. Square corhered notches
at the ends of a flexural member cause a concentration of stress which should be

allowed for in calculating the shear strength by using the effective depth do’

(see Fig. 2) and also a permissible stress equal to the grade stress. fhgltiplied

by the factor K, ‘where:-

__'-eﬁ“éctive ‘d'ép‘t,h' de S
L ‘total depth 4=~

veu . CF" S

" Fig. 2. BéaanQtéﬁed,ét énd - ‘:j .

3.12.1.4 Form factor for flexural members. ‘The grade flexural stresses apply.
to solid and Jaminated timber members’ of'a rectangular cross section. For
other shapes of cross section the gradé flexural stress should be multiplied by
the modification factor K;: for solid circular sections K = 1-18 and for solid
square sections with the load in the direction of a diagonal K5 = 1-<\ll. o

3.12.1.5 Deep beams. For solid and l"é.minéted beams haviligadeptl}d (in mifli-
metres) greater than 300 mm, the grade bending stress should be multiplied by
the rpqdiﬁcation factor I{m?iwhere_: ‘ ‘ . A

o d2492300
Ko = 08 G e w00

312,16 Curved “laminated members. For the curved portion of a laminated
member, the grade bending stress should be multiplied by the modification
factor K, given inf' Table 14. - R
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TABLE 14, MODIFICATION FACI‘ OR Kl., FOR CURVED
LAMINATED MEMBERS L R

yR | 1100 | 112sc| as0. | 1175 | 1/2'0‘_0”. 1/2'50-'7|__.f1/3oq-,.-

1H

Valueof K,, | 080 | o087 |- o090 | o081 | o093 9-94‘7__;‘.,'0-95.'--- "

In Table 14, t/R should not exceed 1 /125 for softwoods or 11100 for nard--- - "
woods. s

3.12.2 Modification factor for slenderness cmd various candrt:ons of loadmg on[“ .
compression members. The grade stresses in compression should be multiplied -
by a modification factor dependmg on the slenderness ratlo and the condmon L
of loading on the compression member. s d ’

' The strength in compression parallel to the grain is greatly aﬁ'ected by the_‘ -
duration of the load, but there is no such’ effect ‘on the modulus of elastlcrty =
Therefore, since the strength of compressron 'members of small slenderness |
ratio is mainly dependent on the compression strength of the timber and the -

. strength of members of large slenderness ratio is- dependent to'a greater degree
on the modulus of elasticity, it follows that in order to-allow for the duration .
of loading the factor that must be apphed to the grade stress should decrease
as the slenderness ratio increases. ‘ B

For compression members formed from 40 or 50 Grade softwoods Table 15°
gives the modification factor K, by which thie grade stress should be multlphed
For other grades of softwoods and all hardwoods the grade stress should be
‘multxphed by the modlﬁcatlon factor Ko, calculated from the equations in"
Table 16. The value of E to be used should be the minimum valué for the specres o
(see Tables 3 and 4). - o ! .

- The design should’ be checked to ensure that the permlssrb]e stresses are not
exceeded for all the SPEClﬁed types of loadlng -

3.12.2A Modification factor for slenderness and various conditions of loadmg on
- compression members. For compression members formed from SS, GS, MSS,
'MGS or M50 grade softwoods Table 15 gives the modification factor Kjs by
which the grade stress in compression parallel to. the grain should be multiplied.
For compression. members formed from M75 grade softwoods Table'16.
gives the modification factor K, by which the grade stress in compressmn -
parallel to the grain should be multiplied.
The design should be checked to ensure that the permxssrble stresses are
not exceeded for all the spec:ﬁed types of Ioadmg '
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3.12.3 Modification :factor for tension members. The modlﬁcatron factor Km
for duration of loading (see Table 12) apphes also to members in-tension. b

3.12.4 Modi ﬁcanon factor for load .sharmg sysrems. Where four or, more members G
can be considered to act together to support a common load the grade stress
- should be multiplied by 1-1. "~ - :
~ In the special case where 40 Grade materid i is "used i ina load sharing system
the grade stress should be muitiplied by 1-2, prowded that at least 759 of the
members are of 50 Grade or better, .
The mean value of the modulus of elasttcnty should be used to calculate |
deﬁectrons. ' |
31 B

TS

asa BAShen
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This subclause should only be applied to rafters, joists, trusses and stud-
_wallmg These should be spaced not more than 610 mm apart, and adequate
provision should be made for lateral distributicn of load by means of purlins,
j bmders, boardmg, etc

e

_TABLE 15. MODIFICATION FACTOR K,y FOR SLENDERNESS
RATIO AND DURATICN OF LOADING ON COMPRESSION
- MEMBERS OF 40 GRADE AND 50 GRADE SOFTWOOD

e Slendemess ratio o o -Values of Xy
o IIr " oy ] ‘Longterm | Medium-term { Shori-term
S R . loads loads |  loads

s 14| Yoe 1-24 1-49
S0 e 29 0 | 088 . 123 . 147

" Lessthan5 B T R R v 195 | 150

"o | 120 1.44
v 08ges T [ 1 L 1.40
B R S R S SR

087 . | 108 | 11
085 | 100 | 146
017 | os0 | 10

50470 079 0-36
- 0+61 0-68 0-72
053 058 0-60

0-40 0-42 0-44
0-31 032 033
0-24. - 026 025

020 020 0-20
‘016 [ 016 0-17
613 014 | 014

0-11 " 012 012
040 011 0-11



http://www.avadocuments.com/doc/cp-112-2-1971
http://www.avadocuments.com/doc/cp-112-2-1971

CP 112 : Part 2 : 1971

TABLE 16. MODIFICATION FACTOR K;, FOR SLENDERNESS.
RATIO AND DURATION OF LOADING ON COMPRESSION
MEMBERS OF 65 GRADE AND 75 GRADE SOFTWOOD AND
OF HARDWOOD

" Duration of load Limitili]%/values . Value of K, o

'Lon -term loads . T v C o n
® < 100 — 0-0437 fﬂg“’(_’) E

B : 7 1 \
53-E (’) S
: cgpar \l/

Medium-term loads ' 3 o  ; Conar {1 '
: | < | 195 —-‘0-0626?“;” (—l) SR

iY

gL (’)
cgpar \I/

Short-term loads

| 160 — o'-dsfro Capar (T e
. |'E‘ r

66— (’)
' Crpar I

3.13 FLEXUP;AL MEMBERS

3.13.1 Effective span. The span of flexural members should be taken as the
distance between the centres of bearings; with members exténding over bearings
longer than is necessary, the span may be measured betweer: the centres of
bearings of a length which would be adequate according to this Code. Where

~ advantage is taken of this clause, due attention should be paid to the eccentricity
of the load.

™~

3.13.2 Stiffness and deflection, The dimensions of the flexural members should -
be such as to restrict deflection within limits appropriate to the type of structure,
having particular regard to the possibility of damage to surfacmg materials,
> ceilings, partitions and finishings, and to functional needs generally in addition
to aesthetic requirements. For floors, this recommendation may be assumed
to be satisfied if the deflection of the supporting members, when fully loaded,
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does not exceed 0-003 of the span. In the absence of any specific criteria indi-
cating either higher or lower limits, this limit may be observed for general
purposes.

Subject to due regard being pald to the eﬁ‘ect of excessive deformatlon
members may be precambered to account for the deflection urlder full dead or
permanent foad, and in this case the deﬂectlon under live or 1nterm1ttent load
should not exceed 0-003 of the span. - :

For the purpose of calculating the deflection, the mean. value of the modulus
of elasticity should be used for rafters, floor joists and for other systems where
it can be shown that transverse distribution of load is achieved. Subject to the
application of the modification factors K; and K, (see Tables 5 and 6 respec-
tively) the minimum value-of the modulus of elasticity should be used for

- principals, binders and other components acting along and also where the
_ stress induced by the dead or permanent load is more than 60 % of the perrmssrb]e
stress.

3.13.3 Lateral support. The depth to 'b'readth ratio for solid and" Iétminated )
members with rectangular cross sections should not exceed the value given in

Table 17 corresponding to the appropnate degree of lateral support unless
speciaily calcu.ated : :

TABLE 17. MAXIMUM DEPTH TO BREADTH RATIOS (SOLID
AND LAMINATED MEMBERS) ' .

Maximum depth to

" Degree of lateral support breadth ratio

No lateral support - : | g

Ends held in position _ o ' R 3

Ends held in position and member lield in line, as by purlins or tie rods

Ends held in position and compression edge held in line, as by direct
connection of sheathing, deck or joists ‘

Ends held in position and compression edge held in line, as by direct
connection of sheathing, deck or joists, together with adequaie bridging
or blocking spaced at intervals not exceeding 6 times the depth -

ALY,
s E':-."";_ ;h“ J;

y _-n"-l;

Ends held in position and both edges firmly held in line

7o, e

3.13.4 Strength of notched members. In calculating the srrength at a notched
section, the effective depth should be taken as the minimum depth of the net
section. -

T O e
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Notwithstanding the above, where notches not exceeding 0-)25 of the depth

of the member and not further than 025 of the span from the end of the member
are made in floor joists not more than 250 mm in depth, carrying uniformly

distributed loads only, the effect of such notches need not be calculated.'“ In

other-circumstances where it is necessary to pierce or notch a member, allowance K

for the holes or notches should be made in the design. =~ = .

3.13.5 Built-up members. In built-up membars, web stiffeners should be provided
to ensure the strength and stability of the member at all points of concentrated .~

loads, or elsewhere as may be necessary. :

The width and thicknesses of flanges should be such as.to prevent local -

buckling,

o
F

~'3.14 COMPRESSION MEMBERS .

compression members, the values of the effective length ! should be taken from
Table 18. ' ‘ ' o S

3.14.1 Effective iengths. For the purpose of calculating the Slendeméss“faﬁo of -

il

TABLE 18. EFFECTIVE LENGTH OF COMPRESSION MEMBERS =~

X

Condition of end restraint , | Effective leﬂgl‘l’lﬂ;’ :

Restrained at both ends in position and direction: - B 7 A
Restrained at both ends in position and one end in direction , " 0-85L -
Restrained at both ends in position but not in direction o, L
Restrained at onc end in position and direction and at the other end L
partially restrained in direction but not in position B x 1 - 1-5L
Restrained at one end in position and direction, .but not restrained in: |- A
either position or direction at the other end L ‘ - %:0L

NOTE. L == the actual length of the member.

Alternatively, the effective length may be calculated for tlie"worst co"ndi'tion‘s_ :
of loading to which a compression member is subjected, having regard to the
induced moments at the ends or along the length of the compression member..

The effective length should be deemed to be the distance between two adjacent

points of zero bending moment, these being two points between which the

deflected member would be in single curvature..

3.14.2 Maximum slenderness ratio. The ratio of effective Iehgth to the corre-

sponding radins of gyration (i.e. the slenderness ratio) of any. compression
member should not exceed: ‘ |
180 for any member carrying loads resulting from dead weights and super-
imposed loads; - : : S
o 35

A
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250 for any member carrying loads resulting from wind forces q‘{:]y,~provideé :
the deformation of such member does not adversely affect the stress in any
part of the structure carrying loads resulting from dead weightsyand super-
imposed loads; or for any member normally subject only to teasich force
* (combined or not with bending) arising from dead weights and super-
- -imposed loads, and which is subject to a reversal of stress arising. solely .
from the effect of wind loading. . S T

-~

- 3.14.3 Compression members Subjéc_t to 'behding_. A member sub_]ect ;6"'bending

and axial compression should be so proportioned that the.quant1tyﬁ?f’ 4 2
) : Y [ T R ppar _: Cppar

' e

) given in Table 19, where S

" fapar = applied flexual stress parallel to the grain, .. - S

* fepar = permissible flexural stress parallel to the graip“, e
Capar = applied compressive stress parallel to the grain, and F
Crpar = permissible compressive stress parallel to the grain. S

~does not exceed the value

. o . n\#H . : .,‘ _l
TABLE 19, PERMISSIBLE VALUE OF SUM OF STRESS RATIOS
FOR COMPRESSION MEMBERS SUBJECT TO BENDING

Slenderness ratio Permissible value of the
ir sum of the stress ratios

Not exceeding 20 T 1.0,
Exceeding 20 709 o

3.14.4 Notching and drifling. When it is necessary to pierce or notch 2 com-
pression member, allowance for t ¢ holes or notches. should, be made in the

design. ‘ Ce

3.14.5 Special requirements for spaced columns. A spaced column is composed
of two or more equal shafts, spaced ‘apart by end and intermediate packing
blocks, which are glued, bolted, screwed or connected in position in accordance
with 3.14.6. ' | \ e

The clear space between individual shafis (in which ‘packings are inserted)
should not be greater than three times the thickness of the shaft, measured in
the same plane, ' - '

oy

~ 3.14.6 Packs for spaced columnns

3.14.6.1 Mechanical connections. End packings should be of a ,le'ngth sufficient
to accommodate the nails, screws and connectors required to transmit a shear
force between the abutting face of the packing and one adjacent shaft equal to:
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1-5 x the total applied compressive load on whole column
number of 1nd1v1dual shafts a

In addltlon the length of the packing 1 measured along the axis of the column |
should be not less’ than six times the thlckness of the mdwndual shaft
3.14.6.2 Glued connections. End packmgs should be of length sufnclent to-
provide the glue area requ1red to:transmit a shear force between the abutting -
face of the packing and one adjacent shaft, calculated as for end- packings
mechamcally connected in 3, 14 6.1, and the length of the packmg should also o
be in accordance with 3.14.6.1. ' R LN
Intermediate packings st ou]d be not. less than 230 mm long, measured along' P
the axis of the column. : Co
Shop fabrication of spaced columns employmg glued packmgs can employ G
suitable cramps or alternatively may rely upon the clamping pressures applied. ' .~
by screwmg or bolting between column shafts and the packings. In the latter
case, in order to provide an adeqt late even pressure, screws or bolts should be
so provided that at least four screjs ¢ two bolts are supplied per, packmg and
these should be so spaced as to Frov:de an even pressure over the area of the_ -
packing. - f‘j | - e
3.14.6.3 Gene: al reqmremems for intermediate packings. Intermedlate packmgs .
should be so spaced that at least two.intermediate packings are provided in the -
length of the column, (except that,. where the length of the column does not o
exceed 30 times the thickness of the shatt ,only one intermediate packing: needf_ ‘

~ be provided); in any event, sufficient packmgs should be provxded to ensure
e

that the greatest lof the local portron of an% md:wdual shaft betweeu packmgs | |

is limited to elther 70 or 0 ‘7 times the greatest of the whole column, whlchever |

-t{nz . | 1)

is the least. For the purpose of calculatmg the lvalue of the local portton of the "

individual shaft, the effective / should be taken as equal to the actual Iength: "
measured between the céntroids of the connector groups | (or centroids of glue
areas) in the adjacent packmgs, measured along the axis of\the columns
i , |

3.14.7 Permissible loads for spaced columns. For the purpose of calculatmg the |
permissible load on a spaced column, the radii of gyration should be geo-
metrically calculated about the axes XX and YY as indicated in Fig. 3. '

The effective le; _qth of the column, for buckling about the XX or YY axes,::

should be assessed in accordance with the requirements of Table 13. e

‘I
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f

.. Fig, 3."Axes in spaced coiumhs- o .
* The permissible load should then be taken as the least of the following: - v~
(1), that for a solid colurn (whose area is that of the area of timber) bending - -
~about axis XX;. . e e LT
(2) that for a solid column whose section is.that of one member- of the .
" built-upcolumn, and -whose effective length is equal to- the mean'spacing of '
the packing pieces, multiplied by the number of shafts;and . oM
- (3) that for a column bending about the YY axis whose geometrical properties
of cross section are that of the built-up ‘column, but whose effective length is
multiplied by the modiﬁgation;factor'Kzolgiven in Table 20. = SRR ¥ty

' S

L

i

TABLE 20. MODIFICATION FACTOR K, FOR THE EFEECTIVE
- 'LENGTH OF SPACED COLUMNS .~ © = . =

S - . _
- . Values of K,, for values of the ratio of space te
- Method of o ~ thickness of thinrer member of . E
connection © ©  ]—— ‘ ‘ - R e
- 0. B S 2. (. 3.7

Nailed A 7 C 26 31 ', 35
Screwed or bolted . | 1 4 28 31 e
Connectored 14 . 1.8 A28 o4
Glued ‘ . . N o 1¢ ' L ;':l[."],'s 3 . 1-4 .‘.. |

- - I ; _ {'—{"’ o L g

I T

3.14.8 Compression members in triangulated frame‘é'ﬁgks. Compression members
in triangulated frameworks such as trusses and girders should be designed in
- accordance with 3.14.1, subject to the following, S L
- (1) With continuous compression members, the effective length for the
“purpose of determining the slenderness ratio may be taken between 085 and 1
(depending on the degree of fixity and the distribution of load between node
points) times the distance between the node points of the framework for bucklin g
in the plane of the frariework and times the actual distance between effective .
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lateral restraints for buckling perpendicular to the plane of the framework
With roof trusses, for example, purlins may be taken. as providing effective
lateral restraints, provided that they are adequately fastened to the top chord
and carried back to effective bracing or other support; with roofs employing' -
rafters in conjunction with tiling battens or supporting and adequately fastened
to a boarded, woodwool or strawboard slab covering, it can"be taken that L
effective lateral restraint is provided along the whole length of 'the rafter. o
(2) With non-continuous compression members, such as web members m a .
framework, the effective length for buckling depends on the type of connection
at the ends of the members and may be calculated usmg the approprrate end_‘ e
fixity. Calculations need not be done where:. ) S <
; a. a single bolt or connector at the end of the compressmn member"' v
~ permits rotation of the member, the eﬁ'ectlve length there bemg equal to the-‘
actual distance between;the bolts; or .. T -

b. a web member fastened by glued plywood gusset plates is partlally |
restrained at both ends in position and' in direction, the effective lengths for .
bucklmg in and out of the plane of the truss:there béing respectrvely equalto . .
1-0 and 0-8 times the actual distance between the: points of mtersectlon of the
lines passing through the centrords of the me‘mbers‘ connected ' P

(3) The recommendation in the first sentence of 3.14.6. 1 shou]d not apply
to spaced compressxon members in tr:angulated frameworks R Co
D |
‘3. 15 TENSION MEMBERS
3.15.1 Eﬂ'ectlve cross section. See 3 3. o

fr

3.15.2 Tensnon members subject to bendmg. Members subject to both bendmg D '
and axial tension should be so proportioned that the quantrty v -

” ﬁxpar + tapa.r

. . f;:par Tnpar . . .

where fypar is the applled axial tensﬂe stress parallel to the gram, and : o
fopar, rs the permrssrble axlal tensxle stress parallel to the gram R

does not exceed umty,

3.16 CURVED MEMBERS o

The radial stress mduced bya bendmg moment in a curvecl rectangular member
should be calculated from . R

.\Il.:

o
i

. 3M

S = 3 Rba’ | |

where f; = radial stress perpendicular to the grain,
= bending moment,
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R= radlus of curvature of centre hne of member
b = breadth of member, .
d == depth of member

Where the bendmg moment tends to, rncrease the radrus of curvature the
radlal stress is tension perpend:cu]ar to the gra:n and the stress should not,be
- greater than one third the permissible : stress for shear parallel to the grain.
Where the bending moment tends to'decrease the radius of curvature, the °
radial stress is compression perpendlcular to the grain and the stress should )
not be- greater than the permrssrble stress for compressron perpendtcular to
thegraln e 1 . ‘ A

N -
. i "

3 17 STRUCTURAL FRAMEWORKS

3, 17 1 Centrordal lmes. The lines through the centroids of the ¢ cross sectron of’
all members fornnng part of a. structural framework. should - intersect at the .
joints. Where this is not practicable, due. account should be taken in the desngn -
- ofthe secondary moments induced by the eccentricity. | B |

3. 17 2 Secondary stresses Most trlangulated frarneworks ‘have contrnuous‘
rafters and ties and have partrally rigid joints. In_ designing a framework with .
low ratios of depth to span, or'with relatively stiff members, or with glued or.

* otherwise rigid joints, due account should be- taken of the. secondary,stresses

. (see also 3.19. 4) S ;.- L o et e

s 17 3 Provrsron of camber. Where deflection of the frarnework would have a an
- adverse effect on the. function or appearance- of the- structure, the desngner
- should specify any necessary. rise to ensure the correct conﬁguratlon affer”
‘ apphcatron of the load (see also 3. 13 2. T

‘3.8 FLOOR AND ROOF BOARDING ] v

3.18.1 Lateral drstnbutron. Where the boards, ,other than in' roof boarchng on

"+ pitched roofs, are not tongued and grooved, ‘each individual board. should be

desrgned to carry the full imposed load given in cp 3 Chapter V*, as: the
minimum load per 300 mm width of floorboards.

If a wood strip or plywood wearing surface is applred on top of the boardmg

or plywood sheathing on the underside, this ‘may be considered . as gwmg

adequate lateral dlstnbutlon and the above restriction is unnecessary

3.18.2 Joints in boarding, Header _|01nts should bé staggered and should bear‘
directly.on a supporting member wrth adequate bearing thereon, unless end—
matched. . j L __ o

*CP3,* Code of basic data for the design of buildings " C.hapterj V, * Wind loads .
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S 3.19 JOINTS IN GENERAL o ;
3.19.1 Groups of timbers. For the purpose of the design of joints, softwood and
hardwood species having similar strength properties have been grouped together .

for simplicity (see Table 21). This grouping is not the same as that in Table 1.
It is to be noted that these tables do not deal with plywood, for which reference -
should be made to Section 4. T T

3.19.1A Groups of timbers. For the bu;‘pose of the design of join.tlfs; tlie‘s‘pécies L
combinations given in Table 1A should be added to the group classification of &
Table 21 as indicated in Table 21A, | - '

TABLE 21. GROUP CLASSIFICATION OF TIMBERS FOR USE .

IN' DETERMINING PERMISSIBLE LOADS FOR NAILS, SCREWS,

- BOLTS AND CONNECTORS .-

" Standard nnme T

Group ' — ‘ .
- Ymported- Home-gromn -

Afrormosia .. : v
Greenheart, =~ - . Ashe O Th
Gurjun/keruin | Beech*

| Iroko . 5 Oak®. - =
<) Opepe oo o b T

(o | Sapele
o Jarmah oo

Abura N e |
African’'mahogany : N I
Douglas fir - .~ . Doughsifi
Pitch pine " o ) JANEEA

A

-+ | Red meranti/red seraya - | Larch RN

iy | Canadian spruce - * - | Scots pine..

o | Paramapine. | 7. 0
. L Redwood St

“. | Western hemlock- .. - |

| Whitewood -

P 1

7 34| Western red osdar - | Burogean spruce’: -
R P Sitka gpruce -

-,

* For bolted joints, see 3.22;

Y

l" Toromen g, o ekt
0w LT
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