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In an exercise to r.eke rea:rmendatia-.s for a strength grouping system 
acceptable for internatiaial adopt.ion by WIOO for '-'Ork in developing 
CDuntries, a review of existi.DJ major strength grouping apd strength 
classification systems in the "'°rld w:ts ~. Fraa this review, it 
appears that many oountries have either adopted the Australian system of 
strer¥Jth groupings or have used it as the basis for developing their OW'\ 

syster.1. 

Sane of the \Nell knolNrl grouping systems such as those used in North 
America \Nll!re oot discussed in t.his report as they were mainly concerned 
with a CXl'lplratively small nutt-9r of softwood species. 

Strength yroup.ir!J 

rue tc .:he rrultiplicity of tinber species involved in many countries, it 
has lCD] iJeen a f-I:"oblem to present structural t.iJWer data to the end-user 
Ji an .-.pprOJ?riate fashiai. A technique devised to minimise this problan 
is ';jrouping. \·mere the structural specie~ of timber used in a country 
are easily identifiable, and few in nmt>er, it may be appropriate that 
specific structural design properties be p.Jblished for e."leh of these 
species. HoweVer, i.n many CDuntries, m.1nerous species are used and it is 
not practicable u-, have lcn.:J lists of design data. Rather it is 
preferable to gr.JUp the t.inilers and tc. provide structural design 
properties for a ·.iJnited nmiJer of strength groups. In general each 
strength gra..p will cx:wer a large nurber of species and cxr.r.iercial 
mixtures of species. 

The use of a liJnited nurber of strer¥Jth classifications is of 
considerable value to the designer as it enables him to specify timber by 
a strength group rather than by species. 'lbis makes it possible to have 
a wider choice of tintlers to select fran for any specific design. For 
the produ:er it assists in the utilisatial of l?sser-krlol..n species wuch 
may be sporadic and regionally liJnited in their occurrence. 

Essentially, grouping for stru=tural ?JillO&es means the creatfon of a 
preferably small set of hypothetical species so that any t.irnter may be 
grouped within this set and oonsidered as equivaleut to me of the 
hyp.>thetkal species. It has been mentioned by Keating ( 1902) that it. 
""°'11.d appear many countries have either adopted the Australian system of 
strcnyth grouping as described by Pearsal (1965) and Kloot (1973) or have 
used it as the basis for de"'eloping their CM\ systems, Sane of the 
countries are Kenya, Tanzania, Nigeria, Papua New Gli.nea, l-'iji, Samoa and 
Sola.on Islands. of oourse there arf> many other systems in use, but roost 
of tlM! ...ell known mes, such as those used in No!"th America, are in the 
rrain, ooncemed with a cntpU"atively small nlll'Ler of softi.-ocd s~ies. 
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ExistinJ St.rerqth Grouping systems 
In preparing this sect.ion a oonsiderable ana.mt of infomtation was 
gathered fran plblicatims by W.G. Keating and R.H.~icester, both fran 
CSIR> A.1 ·crtralia and references to their W>rk are 9i·oJen at the end. 

In Australia, stren]th grot.pinJ methlds ha-;.re been devel~ CNer a period 
::>f sane 40 years and formalized through a set of building stanlards 
(Standards Association of Australia 1979a, 1979b, 1979c, 1900a, 1900b) 
Information on strer¥]th «Jro'4>inJ in other a:ultries is given in 
publicatiais preeared for ISO (Larsen 1978). Africa (Okigbo, mpubl.: 
Our{:tlell and Malde 1970; CDnben 1971: Bolza and Keatioj 1972: ward 1974). 
Malaya (Burgess 1956: EB]ku Abiul Rahnari Bin Chik 1372), Singapore 
(Sin]apore Ti.ntler Stamardisati.cn Q:mni.ttee 1966), Phili~ines (Espiloy 
1978), I.OOonensia (Supannan Karnasldi.rdga et al, 1978: I.ii.BJ Kartasujana 
and Atxiurahim Martawijaya, undated), Laos (Tinber Research and 
Develqr.ient Association 1976), Paplil New Guinea (ptG Department of 
Forests 1972; fJjdowes 1977; Wldated; Hoba 1975), Fiji (.Anon. 1968, 
1970), SOUth-east Asia (Bolza and Keating 1981), south America (Berni et 
al, 1979) and the United Ki.ngdan (Sunley 1979). 

a) Australia 

'11ie original StreDJth grouping systen in Australia was prop:>sed for four 
strength groups by Langlands and Ttunas ( ! 939) in their Handbook of 
Structural Ti..r.i:ler Design. This sys tan was rt- •Ti.$E!d and exparxkj by 
Pearson (1965) and Kloot (1973) due to the availat.ility of new 
information and new species. \·.brking back fran a set of working stresses 
developed by Pearson which has rcw becane the basis for a strength 
classification system, it was then fX>Ssible to develop the appropriate 
strength groups. In the C'.evelopnent of this set of stresses, Pearson 
refX>rted that three decisions 'A!re required. Firstly, ;_t was necesscuy 
to c.lecide Wiether the stresses sh:>uld be in arithnetic or gecmetric 
progressioo. Secau:lly a cx:mprcr.tise wis required on the magnitude of t~ 
reference bet~ successive stresses in order to achieve a satisfi'\Ctoty 
balance between sir.iplicity associatod with having ooly a ffN groups and 
the greater efficiency associated with nunerous 9r0U1Js. Finally the 
actual value of the stresses had to be decided. 

a:q.er (1953) had shown the merits of a geanetric series for \olOrking 
stre:..•ses ar-.d such a choice had also been r~ by tht! Inte1national 
organisation for Standardizati.oo (ISO) and the Food and Agriculture 
Organisation (FAD). Aca>!"dingly, such a choice was made usiBJ a 
preferred r•Jtter series with adjacer.t tenns dlOSE!n in the ratio of 1.25 
to l for f~ulus of Rupture. This 'Na& judged to be the cit.Jlir~ iate 
a:rnprcr.1ise between si.J,!l'Hcity and precisWl'!ss. Also, as cl[.>peared 
certain, the Australian visual ~,rading rules then being developed "°1ld 
probably have differences bet~ yrades also of 25 per cent. 'nl8 raBJe 
of the values chosen '#as s1..1ch that it oovered all the species likely to 
be used structurally in Australia. 

• 
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TABLE l 
DESirn PRJPERI'I&S R>R SM.N TIHBER. RX.IND POLES AND PLY\aD 

: : 
: Stress* Basic Basic Basic r-txiulus 
: grade beOOmJ tension cnnpc-ession of : . strength strength strength elasticity : . 

(~lPa)** (fo!Pa) (t-1Pa) (MPa) : . . . . 
F34 34.S 20. 7 26.0 21 500 : 

F27 27.5 16.5 20.s 18 500 : . . . F22 22.0 13.2 16.5 16 ()()() : . 
Fl7 11.0 10.2 13.0 14 ()()() : . . . Fl4 14.0 8.4 10.2 12 500 : . . . . Fll 11.0 6.6 8.4 10 500 : . . . . t8 3.6 5.2 6.6 9 100 . . . 

: : 
F7 6.9 4.1 5.2 7 900 

: 
F5 s.s J.J 4.1 6 9GO 

: 
: F4 4.3 2.G 3.3 6 100 

: FJ J.4 2.1 2.6 5 200 . . 
F2 2.8 1.7 2.1 4 500 . . 

* The inserti.oo of the letter F before each value in the Tabla introdu::es 
the ooncept of stress grade. Stress grade it. defined as the 
classif icatial of a piece of tinb!r fo1 structural purposes by means of 
either visual or necha:ti.cal gradir¥J to indicate primarily the basic 
~k.i.BJ stress in be00.in·3 in mega1.iascals for puri,::oses of design and by 
i.r.plication.- the basic ~king stresses far other properties oonnal.ly 
used in engineering design. For exanple, a piece of t.int>er with .a stress 
grade of Fl4 resulting fian a certain oari:>ination of StrellJth 9ra..p and 
visual grade wuld have a basic '-Olking stress in bending of 14 
megapascals. 

** These values are the result of a soft metric <Xlr\Version of a preferred 
series of values in inp~dal unit.I viz. 5000, 4000, 3200, 2500, 2000, 
lGOO, 1250, JOOO, tJQO, 630, 500, 400 p.s.i., readily recognisable as the 
RlO series. 

Aa aacribed abot.18, the species mean values for clear 1naterial for eacl. 
strength 9re14> for the critical prop!rtie• were developed for 'JI'een and 
dry tint:er and are ahcw'l in Tables 2 and :? respectively. 
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TABlE 2 
PRELIMINARY ClAS5IFICATICtl VNJJES FOR Lt5~* TIHER 

: :-tin.inun sp!Cies mean : • . : . 
Property : 

: 51 52 53 S4 SS S6 S7 : • . : . . . 
:Modulus of : . . 
:rupture (NPa) 103 86 13 62 52 43 36 : 
: : 
:,..txlulus : : 
;of elasticity : : 

(MPa) : 16300 14200 12400 10700 9100 7900 6900 
: : 

:Maxim1.1n crushing : . . 
:streBjth (NPa) : 52 43 36 31 26 22 181 : 

: . : . 
: 

*' As rmasured or estimated at a nDisture CXXltent above fibre saturation 
EXJint. 

TABLE 3 
PRfLIHUU\RY CIASSIFICATICJ~ VALUF.S FOR SFA5Ctm>* TIMBER 

M.inir.u;i species a&iean 

. 
:Property SDl SD2 503 504 faJ5 SD6 507 SOd: 

: . 
:l-k:Xlulus of 
:rupture 
: Ct·IPa) 150 130 110 C)4 78 65 55 45 . . 
:n:xlulus of 
:elasticity . . 
: (HPa) :21500 18500 16000 14000 12500 10500 9100 7rJ()() 

:Maxinun 
:crushing • : 
:strength 
: (M~'a) so 70 61 54 47 41 36 30 : 

* As measured or adjusted to a m:>isture oont.P..nt of 12 percent 
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By use of Tables ·l. and 3, every species that had been or was capable of 
being properly sarr.pl.i!d and tested by standard met.OOds using small clear 
specimens, may t~ streBJth grouped. CDce streoJth grouped, cam.ercial 
pieces of that species can, following visual grading, be allocated a 
stress grade by reference to Tables 4 arv.! 5. Fnr.t Table l the 
appropriate design parameters may be detemri.necl. 

TABLE 4 
RElATI~JSHIP BE:l\fl::EN STREXi'lH G1UJP, VISUAL GRADE 

AtID STRESS GRADE FOR GRaN TIMBER 

: 
: Visual grade* : Stress grade .. . 
: : \ : . : strength . 
: : of clear : 
:~lature : material : Sl S2 SJ S4 SS 56 57 . : . . . 

: : 
:Structural . . 
:grade No.l : 75 F27 F22 Fl7 Fl4 Fll F8 F7 

: . . 
:Structural : : 
:grade ~.2 : 60 F22 Fl7 Fl4 FU F8 F7 FS . . . . 
: Structural ; 

:grade 1.;o.J : 48 : Fl7 Fl4 FU F8 Fi FS F4 
: 

:Structural : 
:grade t.;o.4 . 38 . Fl4 FU F8 P7 FS F4 Fl . . 

* Australian Standard AS 2062-1977, Visually stress-graded hardwxxi for 
structural p.irposes: and AS 1648-1974, Visually stress graded cwress 
pine for structural pirp:>ses. ~ tllP. interlocking effect (diagonal 
line) redu:ing a (X>ssible 2 stress grades to 10. 
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RELATICNiHIP Bt.'"l\~ SfREHml GRXJP. VISUAL GRACE 

AND STRESS GRNE R>R ~ TIMBER 

: 
Visual grade• : Stress grade 

: 
% : 

Strength . . 
of clear : 

. . 
: 
: 

: 

:Ncmencl.ature material : SDl 502 SDJ SD4 sos SD6 SD7 soo . . . : . 
: : 

:Stiuctural : 
:grade No.l 75 : F34 F27 F22 Fl7 Fl4 Fll F8 : 

: : 
:Structural : : 
:grade No.2 60 : F34 F27 F22 Fl7 Fl4 Fll F8 F7 
: . . 
:Structural : 
:grade No.J . F27 F22 Fl7 Fl4 Fll F8 F7 F5 . 

: 
:Structural : 
:grade t-Wo.4 38 : F22 Fl7 Fl4 FU F8 F7 F5 F4 

*""Ailstralian St.andartl PS 2082-1977. Visually stress-graded lianh.nJd for 
structural purposes; AS 2099-1977, Visually stress CJI'aded seasoned 
Australian grown soft.....ocxl ( <XJnifers) for structural puJX>ses (excluding 
radiata pine and cypress pine); AS 1490-1973, Visually stres&-<]I'aded 
radiata pine for structural purposes; and AS 1648-1974, visually stress 
graded pine for stnctural p.iqoses. 

Oecause of intematicnal aqreemt!rlt ai the stanUard methods of test for 
small clear specimens, it is possi"" le to utilise data fran recx>g1Li.sed 
lalloratories an~e in the world to place any species into a &treBJth 
gra.p. This has been <b1'! for 700 African (I:t>lza and Keating, 1972), 190 
South J,merican (Demi et al, 1979) and 362 SOUth-F.ast Asian species 
(Kaatiug and Dolza, 1982). 

In classifying a species fran Tables 2 and 3 it is often necessary to 
decide Wlilt to do Wien the three properties do not all have· the same 
classificatioo. A conservative approach WJU.ld be to assign the species 
to t.ie lowest group indicated fran the individual properties. 'Ibis must 
apply for many a:Jnbinatioos, but there are several for 'Ahi.ch raising the 
overall species strength group ooe step above the lowest assessment is 
deaned justified. 

: 

. . 
: 

. . 

'nle assic;nnent of a species to a strength 9~ atx:M! the lowest group 
obtained fran individual properties places ncre empwsis ai the m:xiulus 
of rupture and the no:iulus of elasticity than m carpres~iai strength. 
The procedure applied is detailed hereurxler and Sll:Darized 111 Table 6 and 
may be any of the m.lli:lers 1 to 8 in 51 to 57, er 501 to soo. In all 
other cases, the la1o1est of the three separate assesaments is assiqned as 
the species 9roupi.ng. 

• 

• 
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TABLE 6 

ClHUNATICH; CF PRELIMINARY CLASSIFACTICH; · 
'l1IAT PElllIT 'l'UE OVERALL S'l'RFKn'H GlUJP A.$ESSMD.wi' 
'lU BE 00£ STEP AOOVE THE UMES'r ~I THE ClHUNATIOO 

: 
Pr~liminary classification based on - . . 

Modulus of . Modulus of . Maxi.nun Assessed S or SD . . 
rupture elasticity . Crushing strength . . . 

: . . . . : . : . . . . . 
x : x x + 1 x 

: 
x . x - 2 . x - 1 x - 1 . . . . . . 
x . x+ 2 . x+ 1 + l . . x . . . . . . 

. . 
: 
: . . 
: 
: 
: . . 
: . . 
. . . . 
. . . . 

(a} If the J.Q.est qroup is that obtained frCJ'il the ncdulus of rupture, 
then the overall specit..s strength gr0\4) may be raised cne step above that 
mi.ninun group cnly if the r.odulus of elasticity is .in a group at least 
t\IO steps, and the cxr.preEsion stren)th in a group at least ooe step, 
above the mini.nun. 

(b) If the l.owest group is that of the m:xiulus of elasticity, then the 
overall species strel¥jth group may be raised ale step above that minir.un 
cnly if the aoiulus of "."Upture is in a group at least tw:> steps, axd tlie 
oanpression strength in a gr()l4> at least ooe step, above that urini.Jutm. 

(c) If the lowest group is that obtca.ined fran the a:r1q;ression strength 
tJM!n the overall species strength group may be raised ~ step above the 
1.tin.inua cnly if ooth the r;cdulus of rupture ani the rrodulus of elasticity 
are in a group at least one step above that mini.nua. 

This leaves tllOSe species for which tlle strength data avdilable are fran 
less than a valid sanple, assessed as a 111.inimun of five tret:?s, or is just 
not available at all. A recent examinaticn by U!icester arx1 Keating 
(1981) of the relationship bet\lieen density and ltDdulus of rupture of 
seasoned tint>er for 30 species fran each of four reg 1ons around tJ1e \IOrld 
is indicated in Figure 1. 
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Figure 1: Regression lines for Modulus of rupture versus 
densitr of seasoned timber. 

01 the basis of this relatiooship, the foll~ table \oBS CXJnSuucted to 
perm.it a classificatial to take place. 'l1lis <JI.Yes a rather oonservative 
assessment, but at least it does allow those species with liJnited data to 
be entered into the systan. In the Australian Standard te 45-1979, 
Report en Strength Grcq>inj of TUd.Jers, species assessed in this fashion 
are listed with their strength gret.p in bcackets to irdicate the 
provisi.alal nature of the assessment. 

• 

• 

• 
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TABIE 1 

MINDUI AilH>RY IESNITY VAWES FlQI S at HlRE '!'BEES Fell 
ASSIQIDC SPEX:IFS '10 ~ GIO.JPS IN THE AB.5DCE OF 

MlfXXJATE ~ 0.-.TA 

(a) Unseasoned Material. 

. . . Strength Group . Sl S2 SJ S4 SS S6 . . . . . . 
: : 
:Air-dry density at 12 percent . 1180 1030 900 800 700 600 . 
:aoisture content (kg/d::m) . . . . 

(b) Seasoned Material 

. . 
Strength Group . SDl SD2 SD3 SD4 sos SD6 507 SD& . . . 

:Air-dry density at . . 
:12 percent aoisture . 1200 1080 960 840 730 620 52\l 420 . 
:content (kg/cbn) . . . . 

( b) United Ki.ngdan 

In the t.nited Kin;Jdan, a systen of strength classes for solid ti.nber has 
lJeen {JCOVided for the first time in the British Standard BS 5268 "axie of 
Practice for the structural use of tini>er" Part ·2 : 1984. 'It\e systen 
classifies tisrbers and species cuminations W1ose grade stresses are 
similar to aie of nine strength classes. The strength cla:.ses, which are 
designated SCl to SL"'J (in ascending order of strength), enable ciesigners 
to sel .. 1:. a suitable class and to use its assigned stress values in 
structural calculation& without maJtiD;J a final choice of timber, species 
calt>ination or grade. FOr special cases W\ere it is preferable, the code 
still 9ives strength properties for individual t.i.ntJers and 9rades. 
Stren:Jth classes SCS to SC9 for1n mainly the denser hard\oOOds and ha·,,e 
stresses ...tlich progress in a gecmetrical series. 

. . 
57 . . 
500: . . . . 
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Grade stresses fur the dry eJqX>sure cxxnition, as defined in BS5268: PC:Lrt. 
2 are tabulated for nine st.renyth classes which is given in Table 8. 
Wien basing a design ai strengL'l classes, the material specification 
shoul<l indicate clearly the strength class required. Corv:iitions arise 
where it may be advisable to limit choice of material through 
consideraticns other than strength. In SCS, both soft'MOOds and hard'MOOds 
are ca11bined. 

Procedure acklpt.ed for sofo.axls 

It was oonsidered that establishin] strength class l:xJuryjaries en the 
basis of a mathenatical progr~siai, results in a system Wtlc:ta is 
.inefficient for many of the m.r•ally used species/grades. Because of the 
wide variety of stru:tural cx:r.ip:>rient t.ypes, sizes and spans it is also 
inpract.ical to tie the class lxJl.n:laries to increments of stnJctur'il 
~t oosign. 'lbe current (draft) BSS268 is to make the class 
boundary st.-eJ¥3th ..ralues match the major species/grades usr"""'1 i.1 the U<. 
\'Jh.i.lst this ensur<?S the nost efficient use of these species/grades 
inevitably others are penalised. ft:M!Ver, f":lr those species whidl can be 
machine graded, machine settings can be produced "'1ich will enable a m:>re 
efficient awroach by grading directly to the streBJth class boundaries. 
'Ille strength fc.r species/grades are ranked en the basis of bending 
strength. Takinq into accolUlt the strength values of the major 
species/grades used in the UK, bendi.B] stress values of 10.0, 7.5, 5.3, 
4.1 and 2.8N/sq.r.m. were given for classes SCS to SCl respectively. 
Class values for the other properties were taken fran the la-est value 
for species/grades CXJ:lbinations with bend.u¥J stress •. alues equal to or 
<;reater than the bending value for that class. An exception to this wis 
made \oohere the lowest value of a particular pro1;lE!rt.y w:>uld have penalised 
the remai.ni.BJ species/grades in that class too severely. An exaq>le of 
this is tlie denDtion of SS grade British grown spruce to the C2 class 
because of its low m:xiulus of elc.sticity values. Species/<Jrad~.s ~e 
admitted to a stren::Jth class if their bendi.B] stress values .....ere •.3CJUill to 
or greater than the class value and their values for other ~;coperties 
exceedetl 95 per cent of the class values. 

For sofo..oods, there are two visual grades, r.amely GS -<:;eneral Structural 
and SS -Special Structural visually '3X"aded to DS4978: 1973 "Tiniler 9rades 
for structural use" and the grade ratios for these a..o grades are 0.35 
and 0.50 of the bending stress respectively. 

Procedure adcpted for ~s 

Procedure adopted for strength grouping of hardwxxls in BS5268: 1984 is 
based oo the Australian system. 

It ws roted that the relatioo beb.een st.t'ength prq:erties and dry 
nuninal specific gravity of the species related to the BS5268 harc.iw:>Ol..ls 
was very similar to the relatiaiships obtained by the Australians. Due 
to this close similarity the values given in SAA MP45 \llOU.ld be applicable 
to the types of tropical har<Mxxi required for inclusion in US5268. The. 
derivation of basic and grade stresses for 005268 has been described in 
detail by r-~ttan (1981, 1982). S!.nce these stresses ~re Jerived using 
different factors and also due to different assu11ptions appearing in the 
code, it "-<JU.ld rot be cippropriate to s~>ly ~ tlle Australian basic 
\liOI"king stresses for hardl . ..uxJ :;t..renyth classes 10 the u.rit-ish code. 

.. 
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Preliminary classification values for seasoned ( ie 12 i:;ercent m.c.) 
t:inber and corresponding values for unseasoned material (above saturation 
point - assuned as an average of 25 percent for tinhers of this type) 
..ere adjusted for stresses to the Orf ta:>isture oondition (18 percent). 
Table 9 sho.is the final strength classes arxl their corresporxiing strength 
values ...tUch after roum.ing off, Clf{>0ar in Table 8 (BS5268: 1984). The 
earlier t.3ble does rot indicate values for tension arxl shear paralle~ to 
the grain. Ebr tension a ratio of 0.6 of the grade stress in bending has 
been applied and this procedure has been carried through in the case of 
all the strength class tension stresses. F..:>r shear, an ad hoc ranking 
procedure "'65 applied , listin:J the hardWXlds in ascending order of 
individual HS grade shear stress (graded to BS5756: 1980) within the 
classes into WU.ch they fel l because of other propertie$ and choosing a 
cxnvenient series in steps of 0.50 or 0.25N/sq.nm. 

For tropical har<Mx:xls visually graded to P.!°>5756: 1980 "~ification for 
tropical hardwxxls graded for stnctural useH, there is only ooe 
structural grad~ W"lich is HS (Hardwood Structural) with a grade ratio for 
bendin':J of 0.67 

;111 .. E e: uRllDE fiTRESSEG /IND notiULI Of E.LllGTirJH fllr-1 GmE .. liTll Cl 11:::;n;: fl•fi lll[ (•f•Y fXf"IJ!;IJI•[ ruNlol llUN 

----------------1;~di~9------,;n;son---co~p;;~;1ur.-------co~~;;~~1~n----------bh;;;-·-------------------------------------· 

SLr.,n9Lh poroll"l poroll•l i-ar<011 .. 1 perpcn<lii:ulor por .. llPl n•1dul•1• of llpprro;i,, .. t.; 
cl-~•s t.o 9roin t.o g•·oin t.n 9r.iin t.o 9ra.in tn tJroin •lo~t.u·~ty efP.n•1t.r 

------------------0--r--o--~--;-----s--i--r--;--;--;--;--;------------------------------n;~~-------ni~;n~~-·-------------· 

CN/•q.nn> CN/•q ,,..,) CN/r.q,,,,,) CN/r.1?•""' CN/5q,,.,,) CN/f.q,,,,.) C N/aq • '"' > CNl••l•""' CklJ/rU•""' 

!.i:t 2.e 2.2 J.!i 2.1 1.2 0.46 6800 45()() 540 

z::2 4.1 z.5 ~.3 2.1 1.6 0.6 ... 111100 r.1100 ~40 

SCJ 5,3 3.::? 6.8 2.2 2.7 0.67 9800 !iftt)C) ~40 

r,c., 7,5 4.:'i 7.9 2.4 1.9 0.11 '1YOO , .... ()(1 :,vo 

~r.~ 10.0 6.0 8.7 2.e 2.4 1.00 !0700 71011 :-.Yil/71t0 

~r..6 12.~ '·~ 12.:,. :t.e 2.e 1.:-.0 14100 llHOO 11411 

~C7 1~.o 9,() 14.~ 4,4 J,J J .7~ \l,~•>O 1161111 960 

CCU 17.~ 10.:; .,.:, ~.2 J.9 :i.on 18700 1r.~1>0 11111\1 

SC9 2.l.5 12.3 19.!i 6.1 4.6 2.~~. 211.00 tol)llO l:.'110 

------------------------------:--------------------------------------------------·-· ----------·---·-···-·------------------
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TABLE 9 

UNlUJNDFD VAUJFS OF GR1'.!E ~l.SESS AND MXlJLI OF ll.A5'l'ICITY 
FUR S'l'RElGlH CLASSES FUR TRJPICAL i~\RIW:XDi '10 E5 GRNE OF BS5756 

:Strength Strength: Berding : Q:Jnpression : ~ulus of elasticity: 
:class ** group+ : parallel: parallel : : 

: to grain: to grain : Mean Mini.nun: 
: : : 
: : : 

SC5 SS : 10.53 : 10.68 12308 10289 
: : : 

SC6 S4 12.62 : 12.48 14C98 11786 
: : : : : 

SCT SJ : 14.81 . 14.28 16216 13556 . 
: : : : : : : 

&:8 52 : 17.48 : 16.69 18666 : 15605 
: : : : . . 

s:.'9 Sl : 20.52 : 19.58 21570 18032 

* dry exposure cx:nliticn 
** B.55268: Part 2 
+ SAA MP45: 1979 

(c) Philiwines 

The strength grouping system developed in the Philippines is very similar 
to that in Australia ....tlere the system is based oo the results of small 
clear tests arxi adopts a preferred ruriJer progression with an interval of 
1.25 between the base rur.bers (Epsiloy, 1978). tb-ever, it WlS j\.dged 
that there w:lS no need to cover the same range as the Australian system, 
so cnly five groups have been dX>Sen. 1'le advantages of the grouping 
sys ten• aca>rding to I::psiloy are: 

(1) Each rrember species within a class can substitute for the otlK'r, 
thus in a way overca:ie the problen of suwly. 

(2) The traditional bias against the lesser knowtl species is easily 
overo:me ....nen these are grouped together with the 11Dre w111rn 
species. Henee, this systan will help engineers and architects 
familiarize themselves with altJ!mative species by specifyi.DJ that 
any t.int>er within a given clas!' r10y be used instead of specifyiB3 
the tint>ers by name. 

(3) It will overa::ine the problem that is usually encountered in 
identifying sawn tirrt>er of similar physiC"..al and strength 
characteristics. 
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( 4) Group.iaJ will sintJlify design and specification procedure and 
thus facilitate the fonnulation of a canprehensive building cxxie for 
structures us.iaJ solid '-Oad. The group.iaJ scheme will fomt a 
rational series that will fit closely with t..iniJer grades. With this 
systen, atly a few sets of '-Orking stresses are adequate to cover 
the prc>p:>sed str~th classes and grades of tint>er. 

'1he limi.tin:j average values for classifying a species into one of the 
strength classes, Cl to CS are given in Table 10. '!he figures quoted are 
the minimJn values of strength class limits far the different properties. 
These. have been derived fran the regression equatiCXlS relating mxiulus of 
rupture (f.DR) with major streBJth pr-q.erties: and fran various 
relat~'lS, sets of strength values of l·DR in the preferred fil..lliJer 
series W!re assignP.ld to d:>tain the streB]th limits of other properties. 
The results 1oere then rourded off to fit in the suitable series. 

TlllLE so: ftJNillUt! STRENGTH CLASS l JftJTS Fore GROUPING n:ll IPPJNF. TlftMfe SPECUS 

------· .. _______________________________ --------------- -------------------------------------------. ·---------------

ftoi~t.ure­
cond1 hon CJ C:! r.J C4 r~. 

----------------------------------------------------------------------------------------------------- -----------
l\Qd11h11• or r11Jot.ure in Gr .... n r.oo t.30 ~.00 '!l>O J1:. 
b"ndin9 (k9,,.q.c,.lt 12% tit 1~!'.o tOOO 800 i>lO :,uo 

ftt.d•.a1u~ ,,, elo,.l•c•t.y Grwe-n 130 lilO 77 "" 4,. 
in b"ndin9 s;,z itC u.o l~·O v:. 7J ~ 
110~0 l<9,1'q.c") 

co .. pr••don pGrollel Gre"" '!00 Jo~ ::~~. 111:-, 140 
t.n vroin "'''"q.c: .. > 12% flC ~:;o !-00 JU"; .,oo :>JO 

Co,.pre•~iDJ• p~ rp•r,J iculor r.r .. rn 9\10 ~·"" ~·=· :·~:. 140 
t.o 9ri0.n Ck9,aq.c:"l 127. Ill: 113~. 90.1 :,110 ll~ :•-;:, 

sru1or por.,l11rl \D Gr•..n 100 no 63 !"10 ~o 
9rotn lk9,aq0Cft) l:!l fir. 140 I lO a~. 4~ ::.o 
Sp•~ 1fic 9rovllyS Gr•orn 0.670 0.:"'·4~ .. o ... ~-1> o.:J6~, 0 • .'00 

12% flC 0.110 O.~,fi-> 0.47:, 0.]H,.., o • .n~ 
----------------------------------------------------------------------------------------------------· ---------

t lkV'•q.c:" ··0,098 HPo 
' llo••d ""·-i9ht. w:1an ov•n-itry ond vG)UftC: ot. t.••t. 

(d) South America 

Five South American ca.ntries, Dolivia, ColUTbia, Ecuador, Pmu and 
Venezuela l8lder the auspices of the Arxlean Pact have in recent years 
tn:iertaken a a::q>rehensive testing prograr.r.ie aimed at developing a set of 
grade nil.es and a strength gra.ping system applicable to the regiai. 
This "'88 the subject of a detailed report by Centeno ( 197 3) • In this the 
advantages of a strength groq>ing system a·;e stated as follows: 

(i) it pemits the introductioo of a lar<;e nl.lli:>er of new, 
little-used species to the building industry: 
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(ii) it allows a rrore luoogeneous. 
exploitaticn of the forest: 

balanced and ratiooal 

(iii) it allows the limitation or elirninatioo of t.~ vices inplicit 
in the selective exploitation of a few precious species; 

, 
(iv) it drastically simplifies the use and a:mrercialization of 
wx:xi as a constructicn material. 

As ~ result of the above study. these five cxxntries have agreed en a 
single visual grading rule for st.ru::tural hardWXld and a ~eo.Jth 
grot.ping system canprising three streo.Jth groups. 'ftle ""°rking stresses 
derived for eadl strength group ~re arrivm at after takiB] oognizance 
of lx>th the results available fran small clear testing of 72 species and 
the testing of approximately 1500 beams of structural size tint>er 
representing nDre than 30 species. 

The prO(X>sed '"'°rking stresses for the three stren:ith groups are as givt!D 
in Table 11. 'Illese values are derived b~· taking the lCW!st 5th 
percentile value for the group. The rai.IWIU.ln 1;olulus of rupture values 
are then divided by 2.1 to account for accidental overload and the 
effect of duration of load; a further redt.X::t.iai of 10 per cent is 
applied to account for a further size effect. 'Ille nr.:xlulus of elasticity 
values a-:e the averages taken directly fran the tests with:lut further 
1oodificc tion. 

TABIE 11 

PRJPC6ED WJRKING STRESSES (kg/cbn)* (Centeno, 1978) 

. E . . . . Fe Ft Fp Fv :Modulus of . . . 
F. :Coop.: Tens.: Coop.: Shear :Elasticity . . 

Group :Flexure :Para.: Para.: Perp.: Beams Jcints :Eo.5 Eo.05 . . . . . . . . . . . . . . . . 
A 220 . 170 . 160 60 20 . 25 :140 110 . . . . . . . . . . . . . . . . . . . . . . . 

20 :}20 95 . B 170 . 130 . 120 45 16 . :· . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 
c 130 . 100 . 90 30 12 . 15 . 90 70 . . . . 

* 1 kg/cbn • 0.098 MPa 
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For a new species to be classified lDder the proposed system it is 
recu111eded that at lea:it 60 beams be tested in third point: bending an:l 
that the 5th percentile r-DR values (n"Cdified as above) and the mean UE 
values be used to determine the oorrect. ct.ren.:Jth group by direct 
ar.pariSCXl with the Table. A species may be allowed in a particular 
grcx.p Wien these parameters are no RDre than 10% la.er than the values 
in:iicated. 

~ing the a>Urse of the testi.I¥;J progranme it was observed that basic 
density was a good .indication of stren.:Jth and as a consequence basic 
density is row prop:>sed as a meth:xi of positioning a species in a yroup 
en a preliminary basis. 'lb:: limits >elected taking a axiservative 
approach ""-ere as given in Table 12. 

'mBIE 12 
LIMITS FOR BASIC DmSITY <wct:an> 

FOR F.ACll STRmG'l'B GlUJP 

. : . . Group . Basic Density * . . . . . . . . 
A . 0.76 and above . . : . 
B . 0.60 - 0.75 : . . . . . . c 0.44 - 0.59 . 

An interesting approach taken in the developnent of the.single visual 
gradin;J rule WlS that the limits set oo size and locatl.on of defects 
should pennit an average mill to produce 5~60\ of acceptable st~ural 
material. The rerna.irder of the mill output 'NOUld normal l Y be ~u~ table 
for ocn-structural applications in rousing such as sheathinq and JOlllery • 
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As a oonsequenoe to the acceptance of the above system, a T:inber 
OJnstruction [·Janual has been p1:oducai am industry ha.5 expanded i'S is 
evidenced by the establishnent of nine factories prcxlax:ir¥] prefabricated 
h:luses in the five oomtries axiceme.i arxl the oonr...ru::tion of a 
WCDl/ cement panel plant in a::uador. It is note.orth-.1 that the various 
c;overnnents SURX>rt the rules am are incorporating them into the 

relevant buildin:j codes. 

The incentives for tlie Andean Pact OOlDtries t.o develop a stress grading 
aI¥l graupinJ syste, WlS the assistance it would provide in overc:xn.iDJ the 
serious housi.~ sh:>rtages, the need to utilize a valt.W>le resource ani 
_the need to create enployment. 

(e) Mexico 

In ~uico (Davalos, 1981), develqr.ient of a s.ir.plified set of grading 
rules is close to beinj finalised. The 50 PINJS species in use 
througtr:lut the COU'ltry have for cxnvenience been treated as a single. 
species group. A large in-grade testin;J prograr.me (5000 full-sized 
pieces) is in progress to determine the awropriate work.ir¥J stresses for 
the t:wc grades of structural timber cxnsidered necessary. Up wtil row, 
North American gradi.rJj rules have been used but their validity has been 
queried pr~ the above testirv; program:E. 

nie proposed grading rules have been framed so that, oo average, mill 
output ..ould be 30 per cent in the top grade, 40 per cent into tbe seoond 
grade with the rar.ainder goirv; into RJn-structural awlicati.oos. If this 
break-down can be reflected througlx>ut the OOl&ltry there "-Ollld be 
sufficient productioo to fulfill the needs of the local market. 

'l11e tentative design values based on the tests to dab! for the two 
suggested grades of pine are given in Table 13. 

TABLE 13 

TENrATIVE DESI~ VALUES PCB MEXICAN PINE (kg/cl:m) * 

: 
Bendinq . . . . . . • . . . . Mean . . . . . • • 

Grade . . M of Ex lOcu . . . . . . . Single . IDad sharing . . . . . . . . . . . : . . . . . . : . A 140 . 160 115 . . . . . . . . . . . • . . • • 
B : . 80 . 90 . 90 . . . . • 

• 1 kq/cl:m • 0.098 MPa 

It 

• 
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Investigatioos are also l.Dier WlY in an att.eqlt. to ci:>Viate the need for 
visual gradi.BJ. A TRU-grader has been i-urdlased frcr.t !::iOUth Africa and 
is CUI"ra"ltly Leing evaluated in the field. 

( f) Malaysia 

In l-lalaysia it is usual to market tinber in parcels of mi.xec! species of 
similar properties uider cne trade name. 'lbese species are often 
indistinguishable fran ooe another. 

At present the systan of stre."¥]th grouping adopted in l-1a.laysia is to 
place structural ti.ntlers into four st..renjth groups denoted by A, B, C and 
D m onler of decreasing cxr.pressive strength (Blr9'!55, 1956). In 
decid.il¥J the (X>sitioo of the t.i.ni:>er in the 'JZ'Ol.P• bendIDj strength had 
also been oonsidered. then these strength gnx.p; \.ere established little 
information was available on the properties of sai1e Malysian t..ini:lers and 
the wxk.ing stresses were based on t:he weakest species in a particular 
group. 

'Ihe placing of the species in the groq> is det.ennined by their green and 
dry basic stresses. By necessity the minimun basic and grade stresses 
for the looeakest species will detennine the basic and grade stresses for 
the 9t"°'4>• Tables 14 and 15 give the green and dry basic and grade 
stresses for the strength gra.ps respectively. 'Ihe tillt>er is graried 
according to the "[-lalayan GradiBj Rules fot Sawn llard\.oxi Tir.iber". 

Tl\JtLl 14 

~EEN &TfcESSF.:S Nfll 1'.0DUl.I OF E•.ASTJCITT FJJR fll\l.:\TSIAH sr~HGJ:I Gfll>U:':> 
CClr••••• end "°""U "'"l'r••artl in J&.f/Jh a11.) 

--------------------------------------------------------------------------------------------------------------·---~- ·-· 
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TllllE 15 

llRY STRESSES AND hlJDULI OF f.LllSTICITY FllR MLllYSlllN STRl:NGTH roRflllf'S 
C!ltr•&sr& ond ft01111Jt •><prr1.l'..i in.lbrlh• ••·' 

ro..,.dinr,i ond 
'Lr:natrtn 
p .. r•ll•l to 
•••i11 

c...,. ........... 
i'·•r"ll•l to 
, .. a.in 

COt<Pr•10•ion 
perp,...41c11lor 
t.n troin 

&1 ..... 
p•r•llt!t. 
\et er•i•• 

h.IU&ltt.1•4' 

-----------------------------------------------------~---~---------~--------------------------~------------------··----------··--· 

" 

II 

c 

hsic 3 u.o 3 :?30 280 "!70 

2 7GO 230 JJO 
::- 140 00 l 100 OC.11 

'2 000 

l 800 1 600 210 :?10 

a ... •s.iC :? 11&0 ;.> 330 ll!O 310 

f>elecL 2 30\l 1 8:.0 150 210 
l 700 000 ~-:-,c; 000 

st ..... dord I 8\XI 1 4~ 140 170 

c- l 400 I 1:0.0 i~o IJU 

l.f..a•i.C: ::! JOO I 600 110 210 

s~lect. 1 6~0 1 250 90 1:$0 
coo c.ov 

1 JC.O 1 000 80 110 

1 o~ 800 80 90 

1 400 1 :.>oo 90 :'00 

1 100 140 

Si.ondard 1100 70 llO 

700 600 90 

(g) Internati.ooal Standa.Ids Organisat.oo 
Working gra.p (K;I)of the International Standanls Organisatioo Technical 
o:mni.ttee (ISO TC/165) has produced a draft ai Structural Grcq:>ing of 
T:inber. 'nlis will inooqx>rate the strength classificatialS given in the 
Tintler Design Code WU.ch has been prodl.x:ed by CIB hbrkinj Grcq:> ( Wl8) en 
tinber structures. 

Basis for groupi.DJ 

'l1le following are the two factors that will be used for «JrQl\>ing of 
t.iJiber with respect to its structural properties. 

~i) GroUping based oo the density of dry clear~ 

(Ai) Grcq>ing based oo the structural properties of stress graded 
t.inber elements containing natural defects 

ISO system adopted in the \·.Orki1¥3 Gra.p (w:il 1983) is stated in terms of 
characteristic values that can (if desiral) be measured directly by 
sinple lalxlratory tests. c.oo&equently this type of system has the 
potential to remain invariant and the characteriatic values cho&en for 
the al.ove docu'nent are five percentile values. 

Structural oonf iguratioos have been deferred for each characteristic 
value Lecause of the variability introcJuced by the occurrences of natural 
c.lefects. 

• 
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Table 16 shows the minimun acceptable dlaracteristic values of 1.JenSity 
for tiJ.-ber classified acaxding to the density. Por design purposes 
5-percentiles related to density classes are given in 'nible 11. 

'lbe target 5-percentile values of the structural properties of solid 
t.iniler classified acm'""iing to cjrade arc given in the Table 18. If the 
measured prqierty prof:.les do not line tp exactly with the values shol.n 
in Table 18, then tt.e classification rules given in Table 4 should t.e 
ae;>lied. 

: density 
: class . . . ·------. . 
: D 800 . . 
: D 600 
: 
: D 500 . . 
: D 400 . . 
: D 300 

. . . . . . 
: . . . . . . . . . . . . . . . . . . . . 

mBIE 16 

minia.a characteristic . . 
value of density . . 

(kg/cl:Dl) . . 
: . . 

78(, : . . 
630 . . . . 
500 . . 
400 . . . . 
300 . . 

ror design purposes, 5-pereentiles related to density classes are 
given in Table 2. 

m&IE 17 

aww:TERISTIC VALUES RELM'ED '10 DF.l6l'l'! CLASS 

5-percentiles, MPa . . . • . . . . 
green timber . dry tillt>er . . . • . 

: density: . . 
class . (characteristic values) . . • . . . . . . 

fv,j ft,9.0 fc,90 ~,j . ft,90 fc,90 . . . . . 
: . . . . . . 

D800 1.10 6.8 10.0 . 0.65 10.l 15.0 . . . . . . . • . 
D600 0.85 4.5 . . 7.0 0.50 6.8 10.0 . . . . . • 4.5 1.0 0500 . 0.65 3.0 4.5 0.40 . . . 

: . 0300 0.40 1.3 . 2.0 0.25 2.0 3.0 

. . 
: . . 
: . . . . . . . • . . . . 
: . • 

• . 
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(8)(), ... ,. 0300 - density cl.asses 

Eb - fobiulus of elasticity 
dlractsrl.stic value 

fin - ben:ling strengt..li paralle to the 
grain, characteristic value 

fc,o - ocmpresfliat strength parallel 
to ghe <jrain. dlaracteristic ) 

value 

fc,90 - <DlprE!SSion strength 
perpendicular to the grain, 
characteristic value 

ft,o - tensiai strength 
parallel to the grain, 
characteristic value ,, 

ft,90 - tension streD}th 
perpendicular to the grain, 
characteristic value 

fv - shear strer¥}th in beams, 
characteristic val 'Je 

fvj - 10'21 shear stren:jth for 
design of joint details, 
characteristic value 

T75, ..... TS - grade classes for solid t.iniler 
ani poles. 

• 
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TABIB 18 

. . 5-percentiles (MP a) : . . 
: grade : 

. . 
: class . fm ft,O f,,O fv Eo . . . . . . . . . 
: T75 . 75.0 54.0 52.0 5.2 12,200 : . . . : . . 
: T60 . 60.0 44.0 43.0 4.6 10,600 : . . . : . . 
: •u8 : 48.0 34.0 36.0 4.0 9,300 : . . . . . . 
. . . . 
: T38 . 38.0 26.0 30.0 3.5 8,100 : . . . : . . 
: TJO . 30.0 20.0 25.0 3.5 7,000 . . . . . . . . . 
: T24 : 24.0 15.5 21.0 2.6 6,100 : . . . . . . 
. . : . . 
: Tl9 . 19.0 11.8 :i.7.5 2.3 5,300 . . . . . . . . . 
: Tl5 . 15.0 9.1 14.5 2.0 4,600 . . . 
. . : . . 
: Tl2 . 12.0 7.0 12.0 1. 7 4,000 . . . . . . . . . . . . . . . 
: TlO . 9.5 5.4 10.0 1.5 3,500 . . . . . . . . . 
: T8 . 7.5 4.1 8.4 1.3 3,000 . . . . . . . . . . 
~ 'l.'6 . 6.0 3.2 7.0 1.1 2,600 . • . . . . . . . . . . . . . 
: TS : 5.0 2.5 5.8 1.0 2,300 . . 

m,mean • 1.4 m 

Gmean • 0.095 Eo 
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TABIE 19 

C~IFICATI~ RULES FCR GIWE CLASSES 

. resultant . . . . . 
assigned . Prelimw~y grade classification for . . . 

each design parameter . grade class . 
: . . . for the tintler: : . 

fm ft,O fc,O Eo,mean . . . . . . . . . . . . . T T T T . T . . . . . . . . 
T T ~l T+l . T . . . . . . . . . 
T+l T ~l T-1 . T . . . . . . . . . . . 

T+l denotes one grade class higher than T 

Classification into yrade classes 

In the application of Table 19 to classify stress graded solid t..ir.ber the 
structural properties of the tint>er may be determined directly by the 
methods described in the ISO draft st.an:Jard I&>/'OC16S N688 "1iniber 
Structures: solid Tintler in Structural Sizes: Determinatioo of sane 
Physical and Mechanical Properties": or the properties may be assessed 
through indirect methods based oo ex>rrelations with other structural 
characteristics. In all cases, the properties to be used for 
classification purposes are assessed with at least 75 per cent 
confidence. 

., 
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Other countries 

'lbere are several other countries. such as Papua New Guinea. 9:>laron 
Islands. Fiji. etc •• that iave stre.'lgth grm.ping systems similar to or 
based at the Australian system. In Tanzania. a StreB]th grouping system 
with seven grot4>5 (A to G) has been in existence since 1970. (Cambell & 

l-:alde, 1970). T.iniler Researd\and r.evelqr.eit Association (TlWlt\), UK in 
oonnection with a~ workir¥J project sponsored by l.NIOO in 1976 drew up 
a strength grc>l4>ing systea with 3 ~ for Laos tintxrs and a set of 
stress grading ruJes having ally one grade equivaler.t 63 percent of the 
basic bending stress (air dry). 

In other developed countries such as Canada. 1.5A. etc. grouping 
techniques are used for a small m.r.tier of species and they are mai::tl y for 

softwocxls. 
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RECOMMENDATIONS 

In considering a tundaJ&ental system for bcin1::1inq tintlers into strell'Jth 
~roups on the basis of their sa-.all clear properties, the Australian 
sys~ detailed in SAA HP 45 is well dc:x:wrented and established, has been 
at;plied to a large range of ti!lilers from ar.any parts including le<iS 
developed countries, and is fully appropriate to lR-IIOJ's requireaent.s. It 
is therefore the obvious choice. 

Stresses published in design codes to form the basis of permissible 
val~s for design differ from the properties associated with small clear 
strength groups. Host industrialized tintler-usinq countries and quite a 
nwrtler of less-developed countries have national stress gradin~ rules. 
Sets of sirriplif ied ar:Xlel rules for tropical hardwoods and for conifers 
have also been proposed within the scope of this project. Such L'"Ules 
should form tl1e basis of future l!ll[X) field projects, and also possibly 
further developments in the form of guidance docwll!nts. 

The terms Uf. _<i for the •safe working stress • values iublished in codes 
differ, unfortunately, acoordinq to the country considered. 'lbose co be 
r.entioned in this SP.ction dealing with recomnenJations are the 'grade 
stresses' ~ defined in OS 526tJ, Part 2, 1984 and the 'stress gcades' 
qive'l in AS 172, SAA ·rint>er Engineering Code. It is tecornnended that 
design in accordance with either of these codes, or their successors in 
the light of revisions, should be encouraged when experts and consulting 
organisations are engaged by UNilX> in future ti.nDer projects. 

Occasions may arise when special local considerations suggest the use of 
other desi~n ceco111mendations. These might for example be those given in 
the Junta del Acuerdo de Cartagena (Andear. Pact) timrer design manual or 
the J.S <Jational Design Specification for Wood Construction. Both of 
these exauples 1re thorouyhly applicable to the types of ti1ri:er 
enqinerin9 design that might be considered in UNilX> projects. 
Unfortunately hOwever the basis of the classifications and species 
combinations which they contain are so dif terent f.roir the systems 
discussed Wlder British and Australian standards that they nust remain 
separate options rather than documents whose good features can be 
isolated and brought into special use in WIOO projects. They "re either 
used in their entirety or not at all. Nor can i"' be reconrnended ~t this 
stage that int-ernational developirents such as the tintler desig11 code 
which has been produced by the CIB \"larking Group ~118, or the I;lO 'IC/loS 
draft reconvner\Oation~ on strength grouping are sufficiently nature or 
prescriptive documents to enable them to be used in in projects in less 
developed countries where only scant information on the performance of 
the materials available may be to hand. 

1 

f 
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The recomrendation to use either the British or the Australian code may 
seem insufff iciently decisive, but this is not in fact the case, since as 
explained elsewhere, if the basic strength group of a timber is known 
accordinq to the methodology of SAA MP 45, then either strength class 
stresses according to BS 5268, or 'grade stresses' accocding to AS 1720 
can be determined. This will be particularly easy if the reconmendcd 
UtUOO si11plified grading rules are adopted in work for tile organisation, 
in which case the procedures explained elsewhere in the pape·rs relatinq 
to this projoct will be followed. If it is a matter of :.ndifferenoe 
whether the Australian or the aritish code be adopted for a particular 
!.lroject, then it is recoi~oded the latter be chosen, since the system is 
si11pler, relating only to five ,;;tren-Jth -Jrou~s, and havinq only nine 
classes, rather than seven groups and twelve stress grades in the 
Australian case. 

In preparin; this docunent, a gr~t deal of infonnatioo ~s extr~cted 
fran the paper 1xmlished by Keaun:J, w.~. (1982). Review of Tini.ler 
Strength Grouping systems, Expert Group Meetin; oo T.ini:ler Stress Grading 
arxi Strength Grouping, UHOO, Vi.enna, Aus+-.ria. 
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