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'l'HE STRENGTH, E L ASTICl'l'Y, AND OTHER 
PROPERTIEt; 01" NEW SOUTH WALEt:) HAHDWOOD 
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By W . H. WAnREN, M.Inst. C.E. , 1.1.Am. t:)0l:. C.K , 
Wh .Se. 

In th i~ paper will be givCl I the l'e~ult~ of te~t~ COll1-
m elll:eU in Hl07, anu cOlltinued up to DecemLcl' , HllU; tllt:' tie 
include t he following:~ 

1. Tests of cubes in compres~ioll , l:ut front ~ed ioll s iu 
t he tree at var io us he i gh t~ from t he grouJld , ill 
oruer to determin e any Yal'iatioll in st rength 
depending Oll the height above the gl'OllUU. 

2. The strength and elast icity of large auu small 
timuer ueams. 

a. The strength and elasticity of 101lg allu slJOrt 
columns of t imber suujecteu to compretision . 

4. The shearing strength of .timLer. 

5 . The tellsi le strellgth of tim bel'. 

6 . The compressiye strength across the fibre. 

7. H arunestl tests. 
,': . 8 . Torsion t ests . 

9. Resitita llce to wear in fl oors and street payements . 

The tests ha\"e been plallned , as far as possible , ha ving 
regard to our ::;pecial condition::;, ill accordance with the 
system ::; elabora ted by Professor ,V. Kendrick Hatt, of t lie 
Bureau of .Fore::; try, United State~ Department of Agricul
t ure, and by 1'l'o£es::;or Rudeloff in B ed il), adopted by th e 
Internat ional tiociety for Testillg Material::; . 

tiELECTION OF TREES A~D TEST-PIECES. 

The trees were selected for testing by the expert::; in the 
tltate Fore::;try D epartmellt, from the North and tlouth Coast 
districts , and represellt average specimens of normal growth 



92 N.s.W. HARDWOOD TIMBERS . 

in tIie localities from which they were obtajned. The par
ticulars of the various trees tested, and the method of 
cutting t he test-pieces from different heights in t he t ree are 
clearly indicated on Plal e II. It will be observed from the 
diagram, Plate II. , and Figs. 1,2, and 3, that the specimens 
for t esting have, in every case, been cut from a definite 
portion of the tree trunk, and that particulars have been 
furnished as follows :-

1. 'l'he common name. 

2. The da,tes of felling of the tree, and cutting it 
up into specimens in the manner indicated in 
Plate II. 

i:! . The height and diameter of the t ree, as compared 
with the average height and diameter of similar 
trees in the same localIty. 

4. The formation and kind of soil. 

The selection of t he height of the tree trunk from the 
base, at which specimens were cut, is in conformity with 
the purposes of the investigation. A section at the highest 
level, in the tree trunk, from which it was considered that 
useful timber may be obtained, is denoted by A, 1 foot thick, 
:Fig.1 , P late II ., and cubes of 4 inches side, also square 
prisms 4 inches side, and 8 inches!ong, were cut from this 
section and prepared for t esting in compression to determine 
the crushing strength. t:limilar pieces for t es tini" in a 
similar m anller were obtained from the four sections, '· t~ach 
1 foot thick , denoted by C, E, G, and I, at heights from 
the base of the trullk , 39, 29, 15, and 5 feet respectively . 
To secure uniformity in t he conditions of the test in each 
section, one half t he number of specimens were prepared 
with two fa.c el::!, as nearly as possible tangential to the annu al 
rings, denoted by a , Fig. 1 ; t he remaining half were pre
pared with the diagonal of the square pressure surface radial 
to the trunk section, denoted by b, Fig. 1. TI1e results 
obtained from specimens , It, :Fig . 1, show t he influence of 
the age of the t imber on t he strength , while those from b, 
Fig. 1, represent the average strength of t he timber. 'l'he 
influence of the height a,bove the ground on the t imber is 
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indicated by comparing the results obt ained from the fh e 
sections, A, C, E, G, and I, see diagram , Plate II . 

The samples for ascertaining the strengt h of beams of 
timbers have been selected from the portions of the trllnk 
denoted by F , between the levels 16 and 29 feet m easured 
from the base, and these have been cut and prepared, as 
far as poss ible, with two faces tangential to the allllual rings 
in half the Tllllu,ber of specimens , and with a diagonal of 
the square cross section radial to the trunk section in the 
other haH of the spec imens, as indi cated in Fig. ii , Plate n. 
The size of the beam s cut in this manner are 12 feet long 
by 10 by 10 inchei in cross-section, and t hey have been 
tested on a, span of 10 feet centres, loaded at t lYO points 
dividing the length of the beam into three parts. 

KEY TO SPECIMENS. 

For the det ermination of t he strength and stiffness of 
long columns of timber when subjected to compressive 
stress, applied along the axis of t he column, samples were 
selected from the portions denoted by D, and H , diagram, 
Plate II., situated above and below the port ion F, and pre
pared for testing in the following manner :- The ends in 
contact with the compression plates of the t esting machine 
were accurately prepared in pa.mllel planes a.t right angles 
to the axis of the column; one ha.1f of the specimens were 
cut having a square cross-section ; and the other half were 
prepared in a lathe to a circular cross-section. The sizes 
are approximately 8 feet long by 4 inches side or diameter. 
After every t est, sections were cut a.s neal' as possible to 
the most strained portions to ascertain the percentage of 
moisture conta.ined in the timber at the time of testing, in 
order to det ermine the effect of moisture on t he strength 
and ela.sticity . The sOLind portions of the t imber remaining 
after t he t est have been used for other t ests; the large 
beams were cut up into smaller beams of simil a.r geometrical 
form a.nd tested at intervals in ol:der to rletermine t he effect 
of seasoning on moisture, and the effect of the latter on 
t he strength; also the columns after testing, furnished sound 
timber for preparing into t ension, torsion, and shearing test
pi eces . 

The va~'iol!s t~sts will now be discussed in detail , 
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THE TESTS OF CUB.ES CUT FROM SECTIONS OF 
THE TREE AT VARIOUS HEIGH'fS FROl\I THE 

GROUND. 

Tlie object of these tests was to determine whether the 
timber from a sect ion of the tree near the base was stronger 
than neal' the top of the trunk or at any intermediate level. 
All authorities on timber-testing agree in that the best and 
most convenient, test of t he gua.lity of timber is by com
pression of cubes '01' short prisms . 

For each tree G cubes 4 inches wide were cut from each 
of the fiye sections denoted by A, C, E, G, J, in the diagram 
on Plate II., or 30 cubes pel' tree. 'I.'he specimens t ested 
were fairly sound , but large and small cracks developed in 
the process of seasoning, gum-veins and knots occurred in 
some of the pieces , hut such defects, unless decided, did 
!lot appear to affect the crushing strength to any extent , 
excepting in the case of large dead knoh" which caused a 
considerable reduction in strength., 

All the specimens were acc lll'ately prepared to t rue 
parallel planes, in contact with the compression plates of 
t he machine ; t hey were meaRUl'ed to the nearest 0.05 inch. 
and tested "'ith one spherical bearing under the lo\yer com
pre R~ iOl: pl.ate. The individual timbers tested will now be 
~om;]del ed .-

1. Blarkbutt, North Coast. -The results were some
what irregular , in consequencp of the presence of gum-veins ; 
the planes of failure are well-defin ed, but the strength, as 
shown in Table I, decreases \'ery rapidly "'ith increase ill 
moistme. 'Vith 10 per cent. moistme the strength is 9,500 
pounds pM' square inch; wit h 25 pel' cent. moisture , t he 
strength iR only 7,400 pOllnaR pel' Rquare inch. 

2. Tallow-wood, North Coast.- This timber decreases 
in strength much more Rlowly with increaRe of moisture 
t han Blackbut t , the strength, with 10 pel' cent. and 40 pel' 
(~ e nt. moisture, being 0 ,400 and 7,700 pounds pel' sqllare 
inch respectively . '1'he Rpecimens were almost free from 
defects, but some opened out in cracks during seasoning, and 
t hese coincided with the lines of failure in t est ing, which 
were oblique to the natural plane of fa.ilure. 
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3. Grey Gum, N orth Coast. - This t imber is stronger 
than Blackbutt or Tallow-wood. The specimens were, how
ever, faul ty in m ally cases , showing knots and gum-veins . 
Thc planes of failure were single almost without exception . 

4. Grey ironbal'k, North Coast.- Th e resul ts of t esting 
this timber by compress ion of cubes , although showing l 'e

m arkably even l'esults , great strength , and toughnef\s, clo 
not place it relatively in the high POfiition ex perience and 
testin g, in t he form' of beams and columns , haYe aSf\ igned 
to it. The moif\ tlll'e strength curve shol\'S th at it is inferiol' 
to Gl'ey Box. The crOf\s -section sho,,'ed wavy annu al r ings, 
and the pl anes of fail m e IY el'e single, 01' dOllble, ill parall el 
or oblique. 

5. No f\pecimens of Red 11'Onbark were rece ivecl. 

6. Blue Gum., North Coast.- Thi s timber shO\yed an 
even grain , fr ee from defect f\ . The p lanef\ of faillll'e Iy ercl 
well-defin ed, wi th a multipli city of branches . 

7. Brush Box , North Coast.- The timber showed a 
close and even grain , bll t the re:mlts were somewhat ine· 
gular . 

8. Turpentine, N orth Coast.-This timber was fa irly 
souml , bu t ill a fell' instaJ1Cef\ showell season cracks . The 
planes of failure werc not well-defin ed, generally single, but 
sometimes hrancher\. Although not a strong timber , it is 
much better than the timber of the sam e name oht ained 
from the SOllth Coast. It has t ,yO serioll s defects , viz., 
warp ing out of all proportion, amI de l'e loping large cracks 
in fle asOlling . 

g, R ed Mahogany, N 01th Coast. - Th e spec im ens of thi s 
timber shO\yed th e presence of sapl\,oocl, and some harl large 
gllm-veins; otherwise t he. t imber waR fairly soun d. The 
rE'fl ult s obtain erl in tef\ti ng were il'l'egular, and t he timber is 
mthel' bri t tle. 

10. Wh£te Mahogany, North Coast. - Thi s tim bel' is 
inferior in strength to the red Ya riety , bllt lef\s brittle . The 
planes of failure were always brancherl , and not well-definer\. 
The timber h as an (' I'en gmin , but develops season cracks. 

11. Colonial Teak, N orth Coast. - This t imber Ivas 
straight and eyen-grained at t he top and the m iddle of the 
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trunk, but curly at the bottom. It was largely affected by 
season cracks , and is slightly brittle . The planes of failure 
were well-clefined, but were always duplicate or branched. 
Th e results were irregular. 

12. Grey Box , S()uth Coast. - This timber gave the 
second highe8t results obta ined in the series. It somewhat 
l'esembl es grey iron bark in appearance, weight , and beha
viour under t est. 1'he specimens were free from defects, 
excepting season cracks, and the planes of failure welt
defined , in most cases single. The res ult s were regular. 
Experience has shown th at thi s timber is much inferior to 
Ironbark in durability. 

13. Wool1ybutt, South Coa.';t . - 'This timber was fairly 
free from defects, of even grain, but the strength decreases 
very rapidly with increase in moisture. The planes of 
fa ilure were generally single . 

14. Spotted Gum, South Coast.- Th e specimens were 
generally good, with the exception of slight season cracks, 
and the timber was of m edium strengt h. The specimens 
were all of the sam e moisture approximately. 

15. Tu rpentine, South Coast. -This timber is inferior 
to t he North Coast t imber of the same name; it yielded 
considerably under pressure before failure . 'l'he season 
cracks occurred in every case across t he direction of the 
annual rings , and caused stepped and irregular planes of 
failure. 

16. Blackbutt, South Coast. - Th ese specimens were 
defective, h aving gum-veins, season cracks, and worm-holes . 
1'hey failed for the most part along one plan e more or less 
stepped . N otwitnstanding defects, this timber gave th e 
highest results, but as t he pi eces were well-seasoned , and 
approximately of the same m oisture, only one resul t is give n 
in Table I. 

18. TVhite StTingybark, Sou th Coast. - The specimens 
of t his timber contained season cracks, gum-veins, and 
worm-holes; also, in many cases warped on t he sides. The 
planes of fa ilure were irregular. There is no curve in this 
case also, as all the specimens were approx imately of the 
same moisture,' . 
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SUMMARY OF THE RESUL TS OF TESTING CUBES. 

The following Table 1. summarises the results, and 
arranges the timbers approximately in order of strength as 
found . I n the case of B lackbutt, it is probnbl e that a.t 
larger percentages of moisture than 15, the strength would 
fall r apidly. 

A t imber may be stronger at a small pcrcentage of 
moisture t han another timber, but weaker for ft larger per
centage of moisture , and it will be obsen'ed that there is fI 

large decrease in strength for increase in moisture for Brll sh 
B ox, Turpent ine, and vVoollybutt, as comparerl with Grey 
Gum , 1ronbark, and Tallmy-wood, " 'h ich diminish milch Jei;s 
in strengt h with increas ed perccntilgo of moistll1'c. 

Table I. - R esul ts of Compression Tests of Clilws. 

Order of I 
Strength 
App roxi
mately. 

1 
2 
3 
4 
5 
6 

8 
9 

10 
11 
12 
13 
14 
1.') 
16 

Local Name. 

Blac kbutt . . .. .. . . . 
Grey Box . . . . . . . .. . 
Grey honnark . . . . . 
Grey GUlli .. . . . . . . 
Woollv butt 
White Stringy hn l'k 
Tallo\\'-"'oocl 
R ed Mahogany 
Brush Box 
Spotted Gum . . ... . 
Blackhu tt 
Colonial Tenk ... , . . 
Blue Gum . .. . . . . . . 
Turpen ti ne 
White Ma hogan.,· . . ' 
Turpentine .. . .. . . . 

I Locali ty . Is 1 t ' I . N tl S th treng t 1 at-peT ('en. J.l O i!~ ture. or 1 or DU _ _ _ _ _ __ __ _ 

Coast I " I 2" I 3' (N or SI. ,> .. > ., 

S 
8 
N 
N 
S 
H 
~ 
N 
N 
H 
N 
:-.r 
1\ 
X 
N 
H 

10,650 
9,950 
9,1500 
9,350 
9,7;)0 
9,6{:;0 
8 ,850 
9,050 
9,550 
8,850 
8 ,600 
1 ,500 
1 ,600 
8, 4;50 
1 ,400 
1 ,3'50 

9,300 
fl,550 
R,400 
R,OOO 

R, 100 
R, OO() 
1,200 

7,.WO 
I ,O,)/) 
6,R()O 
6,250 
6,4()0 
l) ,f)fiO 

9,1;j() 
R,20() 
1,9l)O 
1,25() 

7 ,'{:10 
i ,300 
G,I;;II 

1 ,01ill 
G,950 
G.4 tiO 
;3,700 
l) ,R;)1) 
5 ,300 

CON CL USIONS ON THE RESULTS OF TES1'TNn 
CUBES. 

A care.ful considel'ation of th c rcsults ohtain ed from th c 
tes ts of cubes taken from t hc fhe SE'et iollS of the irce, haying 
regard to the percentage. of moist m El prescnt in each case , 
sho\\' that the timber Cllt from the highest section , denoted 
by A in t he. diagram , P late IT. , is iilightly stl'Onger than t lJa t 
Cllt from t he. other foUl' scc·ti ons ; but the diffcrence is so 
sligh t that the timhet· mny all be consirlered of approxi, 
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m ately equal strengt.h t hroughout the length of the tree 
trunk. 

A comparison of t he various t imbers t ested in this 
series shows that each tim ber has a characteristic st rength 
m oisture curye. It will also be observed t hat after a certain 
percentage of m oisture is reached, add ition al m oisture does 
not seriou sly reduce the st rength , while on the other hand 
the diminution of moisture prod llcE'f' an important increase 
in st reng th which is much greater in som e t imbers than 
in others. The result ::; obtained ill ustra te th e importance 
of I' casonin g on the st rengt h of timber, and they indicate 
t hat some t imber exposed to t he \I'eather m ay become con 
siderably reduced in fltr ength in con sequence of the absorp
t ion of moisture, as in the case of vVoollybutt, Brush B ox, 
and T urpent in e, and to a less extent in Grey Box , Ironbarl" 
Grey Gum , and Tallow-wood. One feature of t hese t ests 
should be noted , t hat is, failure always occmred by shearing 
along plan es parallel t o the annual ri ngs . The photographs 
of t he cubes t aken after t esting show clearly t he mode of 
fail ure. F ig. 4 represents Blackbutt. 

CO::\IPR-E SSION TE STS OF SHORT , ~fEDIUl\1, AND 
LONG COL U::\l NS . 

rr il e comprep,::; iH' tests of timber column s were m ade 01\ 

short , m edium , and long collllnn s . The short column:, "'Ne 
12 inches long , and th e long columns 8 feet long, of circular 
and square cross sectioll . The m ediml1 columnl' were 3 feet 
long of square cross-sec tion only. Th e Cl"o ~.s - s e c tiO Jlfl \I'ere, 
approximately , ·1 inche:-; in diam etel', or 4, inches square. 
'1'he resul t s obt ained in t he Yal'ious tests are recorded ill 
P late III., \\'hicb gil"e,; a s umnHIl'Y of the pr incipal r esult :, 
ob t a.ined in t est ing the Yarioll s columns . 

The meaning of th E'> headings to t.he yarious col l1luns of 
fi glll'es in the a!Jo\'e tabl e::; is ;;ufficient ly clear ill nearly eyery 
case :-7 , denot E'S th e length of t he col umn in inches: d , the 
diam eter of t he circular cross-sec t ioll, or the side of t he' 
square, in th e sqllare cross-section in inches. '1' 11e ex -

Pression _ I denotes th t:' r at io of t hc length to t he diameter . 
" or side of t he square. The shor t columns fa. iled by direct 

compressive stress, as will be seen by the photograph of 
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the test ed specimens Fig . 5; but t he long columns fa iled 
with a 101l'er st ress pel' unit of area , and defl ected lat erally, 
producing unequal di stribution of sh eRS over t he cross· 
section , as in every case of fail ure by long-col umn action iIl 
an y m ateri al. 

In a shor t column, where lat eral flexure m av be neg
lected , the fflilu J'e is due to th e compress ive resIstance of 
the m at ei·ia l. The plan e of fa il ure is generally oblique to 
th e axis of th e colllmn , and is actllally a shear , but the 
compresR il' c st rength is llRllfi lly expressed as follows :-

p 
(1',. = A 

'Where (To denotes tho compreRRiYe Rt rength per Rquare inch , 
P the total load appli ed , and A the area of the Cl'oRs-section . 
[n the tables of r esults (TO is eXpl'eRRea in IbR. pel' RqllH l'e 
inch . 

In t he case of t he long columns the failure is more or 
less influenced by the lat eral fl exure, and the stress , found 
by divid ing the total load ap.plied by the area of the cross
section , iPo always lower th an in t he case of a short column 
of t he sam e m Hteriul and cross-section, and any formula e 
for exprcf; s in g th e dl'eRs producing failm c must be of the 
,yell-kno\\'ll Eulcr , R a nki ne, F id ler , or Moncrieff type, or 
the stre ngth m ay be expl' ep,sec1 approx im at ely by m eanR of 
formlilae of t he straight-lin E' typ E'. 

Th is laUE'l' type of formula. m ay be safE'l y adopted for 
l imber column s, pl'oyided th at it is neyer used outside the 
limit s of t he ra t io of t he length to th e least lateral dimension . 
~ , incl uded in the experim ents . 
,/ 

The t ables of tests are m uch more valuable t han any 
formula, as t hey clE'Hrly indicate t he percentage of moisture, 
degree of seasoning, and other conditions which affect the 
strengt h and st iffn ess; bu t it is som et im es very conve~ient 
in connection " 'ith the determ ination of t he Cl'OS5' -SectlOnal 
area of columns of a gi" en lE'ngth intended t o carry a definite 
load , to be able to arr iYe at the ult imat e load causing 
ia ill1l'E', or the safe W01'ki ng st ress in pounds per squ are inch 
of the area of t he C'l'oss-"ection. For t hi s purpose the 
st raight lin e form ul al' ,,-ill now be established for Ironbark , 
4 D and 4 B , Grey Gum 3 D and 3 !{ , aNI Spotted Gum 
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14 D and 14 H , and t he res ults of the tests on these timbers 
in the form of the long column s and the short columns will 
Le average, also t he yalues of /~ in the long columns. The 
strength in t he three timbers dealt w ith for the purpose of 
ill ustrating t he m ethod of dcriving the formulae has been 
t aken at 15 pel" ccnt . m oisture from P late III. 

I n the case of Iron bark timber, the average results 
obtaillcd from t csts on ten pieces 8 feet long are :-

-k = 22.2, (T = 7,965 

on four p ieces 12 inches long :-
I 

d = 2.94, (T = 10,367. 

The following formula expresses the strength of any 
column of Ironbark timber of the kind t ested between and 

including the proportiolls +.- = 22.2 to 2.94. 

(T = 10,733 - 124 L 
d 

Tests \r ere also made Oll col umn s 3 feet long of the sallle 
sect ional area, t erm ed m edium columns, and the res ulis 
obtaill ed " -8ore:-

,~ = 9.02. (T = 9,620. 

Accorclillg to th e a\)o\' e fo rmula, \\'e should have:-

(T = 10,733 - 124 x 9.02 = 9,61 3. 
So t,llat th e equation giyes a result that agrees within 7 lb . 
pel' square inch \I-ith the experiments made on the 3-feet 
columns. 

I II a s imilar manner \I'e can ayerage the ratiostf. an d IT, 

lo r all,)" ot the timbers tested, using t he results summarised 
ill P late III. , and obtain fo rmulae which expres:; tile 
strengths of the timLers fest ed ill compression, thus:-

1<'01' Grey G om (T 9,902 119 .i 
d 

F or Spotted Gum (T = 7,797 - 67 ~ 
d ' 

The value of a obtained in the m anner described, or 
from the tests themseh-es, must be diyided by a bctor of 
safety which, in the judgment of the engineer, will make due 
allowance for the conditions under \yhich the t im ber is 
used. 
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'1'h e perce.nta-ge of moisture present in the short columns 
show that the timber was faidy well seasoned at the t im e 
of testing, as in yery few c:aseti it ex (;eeded 15 per cent., t he 
standard dryness , and !:;ome were below thi!:; percentage. 

:\IETHODS OF FAILURE OF SHORT, l\IEDl U1\I , AND 
LONG COL Ul\INe . . 

The m ethod of failure \rill be best understood by a 
s tudy of t he photograph!:; obtained after the col umns had 
been tested. 

:Fig . 0 shows charaderistic fai lure!:; of the short columns , 
12 inches long. 

:Fig. 7 shows the failure of colurnns of m edium length , 
o feet long. 

Fig . 8 sho\l'!:; one of the long (;olumlls in the testi ng 
m achine, after t he deforma tions had been determined, just 
before failure. 

On the right ha,nd of the m achine may be seen a 
I:ol umn of tallow-wood t imber , -10 inches long x G.D illCht.s 
x 9 .95 inches, whic:h fai led under a compressiye load of 
766 ,000 lb. equal to 342 tons, or 7,770 lb. pel' square inch. 

Fig. 9 shows a, photograph of portions of the long 
columns after fai lure about the region of fracture . It will 
be obsened that the m ethod of fr acture is largely influenced 
by the lateral fl ex ure of the column, and differs essentially 
from t he m ethod of fracture seen in the photographs of 
the short 12-incli columns . T!i'e souna portions at the ends 
of the 101lg columns were sa\\'n off, for use in other t ests. 

The figures alld letters 011 the photographs of the speci
mens, in every case, are th e distinguishing mark!:; for the 
identification of the timbers , and C01Tei5pond with those 
used in the tables of results, and ill Plate II. 

TRANSVERSE TEeTS OF BEA~IS. 

The Determi/lltfilJ/1 of lit e COllstallts of Streuyth uu d 
E lusticity, 

The tests of large beams a,pproximately 10 ill. by 10 in. 
cross-section on a span of 10 feet, were made Oil a l OO-toll 
testing m achine, illustrated in P late I V. , and the result s 
obtained are recorded in Tables 2 a,nd 3. 
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106 N . S. W . HAHDWOOD T I MBER S . 

FIG. 8. 

Shows long column, round section, in position in machine. after elastic readings have been taken, 
Special short column of Tallow -wood on right of picture. Dimensions, 9'9 in. x 95 in. x 40 in.; breaking 

load, 766,000 lb. 

The capacity of this machine is 1,000,000 pounds. Maximum length of t •• t piece, 12 feet. 
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Size. '" .. 
'" '" '" ~~ ~ '" -">0 _ .5 

Local Number 
~ . - 0 c c and "';' :~ " .. ... 0 Name . Letter. 

~ ., 

c " <DO> 
"," ,.c'" ", ,,, 
", ,," "" ... .. " sJi <D " 0" ... c .- C 'ijt.> .c _ " ~- E- ::;: Z 

Blackbutt I}' (I )- 9 .8 9 .9 60 .7 558 

1 F (2)- 0 .9 10 .0 58 .6 564 

I}' (3)- 9 .9 10.1 59 .7 565 

H ' (4) 0.95 9 .95 57.3 1,090 

Ta llow- 2 }' (1)- 9.9 10 .0 70 .4 5i 5 
wood 2 1<' (2)- 10 10 .0 72 .4 576 

2 F (3) 10.45 10.05 66 .8 1,089 
Grey Gum 3 F (1)- 9 .9 10.0 76 .9 550 

3 F (2)- 9 .0 9 .0 74 .6 535 

3 F (3) 9 .05 9 .15 (i7 .8 1.051 
3 F (4) 9. 00 9 .05 69.4 1.089 

Grey 4 F (1) - 9 .9 10 .0 70.4 559 
Ironb ~rk 4 F' (2) n.n 9 .8 72.4 586 

4 F (3) 9 .85 9 .95 68 0 1,072 
Blue Gum G F (1 )' 9 .7 9 .8 62. 3 563 

6 F (2) 9 .7 9 .8 62 .0 580 
6 F (3) 9 .29 9.70 62.2 I.Ofi4 
G F (4) 9 .70 9.60 61 .6 1,074 

Table 2. - New South Wales Timbers. (North Coast.) 

1'ransverse Tests. 

~ ,; " '" . ~ ~ . ~ Modulus of i:las. 
" ... c 

~~ lb. Deflection Inche • . " -.21 "; "" 
~.- '- co • 0 . ticity in per in 

~ .... ..8 ~ " ~ ~~ ~.::. c- '" "'~ ~ ~~ :§~ ~~~ 
!'oIQuare inch . 

• '" 00 " bD o . 
" " $"'0 ".- ...lg] !X: " ~.£~ ~~ ",0 ~ -;~ :§ ~ Z _ ...c:::: " =E-< ~'" 00 '- E'S ,; ri ,,; ,,; o ~ 

j~;H 
0 .; ,,; 

I 

;.~ "e ", » ~.= 
.,,, C O E:3 " g c g c " .8 A 

.......... :.2 
0 0 0 " 0 0 0 0 

"'::: ..0 ~ " ", "=,, ... .. ;... ~ E-< E-< E-< E-< E-< E-< 
.~g --g " '; 00 ~ ..... () r.. o;; r..~ 

.~ :::: ~ "' ''' o :fgg:;: ::::Q;o >< C'I '" S ;:!; ~ '" !;: .] 00 0 - :=~ .- ~~ 0" Q "' '" 
Ul ::. ::'.: ::.~ 

53. 0 01. 7 18 o.OGO 312 (not .. 2.200,000 1,375,000 .. . 165 .287 .451 .595 
reached ) 

51.6 30 .6 22 .5 6,000 383 (not 2.240,000 1,813,000 .050 .192 .335 .475 .6:lO .782 
reached) 

52 .2 31.6 20 5,300 340 (not 2.400,000 1,500,000 .065 .202 .335 .480 .610 
r eached ) 

51 29 .5 17.7 6,010 300 (not .. 2.3(jO.000 1,390,000 .080 .236 .402 .5G6 
t eached) 

61. 2 32. 2 46 .1 13,800 780 22 1.18 2.780.000 1.780.000 .060 .176 .298 .420 .532 .650 
60.7 37.1 41 11,000 689 20 1.91 2,942,000 1,880;000 .045 .158 .270 .300 .495 .620 
59.f; 29 .0 35.6 11,400 570 27 1.90 2,660,000 1,590,000 .072 .190 .316 .456 
(i3 .8 38 .7 40 11,600 689 19 1.00 2,450.000 1,623,000 .063 .195 .335 .470 .610 .750 
61. 7 39 .1 15 .4 5,800 320 (not 2.370,000 1,476,000 .105 .313 .555 .893 

re ~ched) 
61. 7 26 .6 18.5 8,210 375 10 0.48 2,540,000 1,160,000 .104 .308 
til. 9 29 .0 23 .5 10,700 485 18 1. 80 2,410.000 1,360,000 .120 .348 
1;5 .0 24 .5 40 11,000 680 :20 0.97 2,922,000 1,923,000 .055 .170 .290 .403 .525 .648 
67.0 24.4 34 12,000 590 20 1. 30 2,880.000 1.770,000 .050 .202 .345 .490 .625 .790 
63. 1 23 .9 41.5. 14,' 300 705 32 1. 81 2,910,000' 1,290,000 .064 .200 .328 .450 .594 
54.8 31.9 37 10,700 647 18 1.01 2,475,000 1,515',000 .060 .213 .365 .520 .683 .863 
54. 5 30. 8 32 11,950 570 22 2.00 2,240,000 1,450,000 .088 .262 .442 .625 .828 1.070 
57,ti 24.0 38 .1 14.600 709 28 3.25 2,200;000 1,250,000 .094 .26<1 .630 .814 
56 .fj 25 .1 35. 8 13,500 , 48 22 1. 76 2,390,000 1,680',000 .092 .268 .452 .618 .810 

Extens ion of Extreme ~ 

Fibre in Inches . 
o . 

,,; :.:! ~ 
~ '" O C S-
gPi 

._ c 
,,", ' -

,; ,; .; c~ :;::; ...... " ,; .-" c " c c " .. " 0 0 0 0 0 "" o c E-< E-< E-< E-< E-< ~:;::; 
~= "' ~ '" S ~ 

<0 ... -< '" '" ~fii 

.069 .127 

.004 .058 .113 

.013 .069 .128 

.009 .048 

.013 .063 .117 .168 .220 9,500, 
.012 .056 .102 .149 .196 5,000 
.007 .039 .072 8,680 · 

.012 .069 . 127 .194 .270 4,800 
.020 .090 

013 .078 4,450-
.013 .076 8,210 
.010 .057 .103 .153 .202 6.500 ' 
.008 .042 .077 . 117 .164 6,400 
.008 .on .079 11,000-
.013 .076 .183 .209 .314 5,000 
.013 .049 .091 . 157 8,000' 
.011 .060 .139 .. 10,700-
.009 .048 .087 .. 8,290' 



Loca.l 
Name 

Bru sh Box 

T urpen· 
t ine 

He d 

I 

Numhf' 1' 
and 

Letter. 

7 F ( I )' 
7 F (2) 

7 }' (3) 
7 j<' (4) 
81' ( I ) 

8 F (~) 
8 j<' (3) 
8 j<' (4) 
9 F' (1) 

l\lnllOg an y 
9 F (2) 
9 F (3) 
9 F (4) 

Whit.e 10 F (1 )' 
~tah oga!l Y 10 F (2)' 

10 ]<' (3)t 
]0 F (4) 

Coloniul 11l" (I ) 
Tea k 11 F (2) 

11 F (3) 
11 F (4) 

Size. 

I 
~ . ,C. 
~ " ~"' -e'" c ~ 

",.c -,,'" 
",0 0" ,," :,a":; P'I - E-< 

n. 'i !l. b 
8.7 8.9 

9.45 9 .60 
8. 40 8.S0 
!J. l j n. 8 

9.8 9. 9 
0. 05 n.w 
9 .40 n.SD 
n,!) n. R 

9.e 10 .0 
n .80 9 .85 
9 . 70 U.85 

10 . 1 10 .2 
10 . ) 10 . 1 
10 . 1 10.1 
10 .0 n .75 
10 . 1 10 . 1 
10 .0 10 . 1 

10 .0 10.05 
]0.0 JO .~ 

. _-- - -
~ '" . 

I ~ I ~ '" " " c 
'" .. ~ " !l-' -e 

~.-

'" » '" ~ ~'" '" ~~ ~~ 
., 

"' ~ 
,,~ A ~ j~.~ o . I ~'" 0 ·- ....l ~ ~ ~ ':>0 

~~ -0 ~'§ E.E ~ ,.0 '" ::~ c E-< I ~ m 

o~ 

~i ~E~ '" » ~ .= I ,, ~ 

.c.o 3A "", ,." am .~ 5-:: ~ui 
~" .!! c: il:i , 

Z :: j I 
".0 

00 0-

U) ::s ::s .= 
(iD .!} ;j59 49. ~ 4~.3 30 .5 S. 700 
n~. fi n04 fin .3 ~7 .8 ~:.! 10: 70U 

62. 9 1,074 57.5 25 .8 32.8 12,700 
U2. 0 1,075 57. 1 ~4.Y 27.S 14,:tl.JtJ 
66. 0 57n 55 .4 37.0 30 10.900 

00 .3 586 5f-i .9 33 .9 Z~ 7. iOli 
Ilti . l 1.073 IH .3 23.9 3~. i 1;),400 
(i2.7 l ,07l 55. i 29.7 30.8 ]2,200 
li3.3 502 55. 1 32. 0 27.4 9,700 

1-\3.0 :,}74 53.5 35.5 ~n . 7 lO,~OO 
1)0 .;) 1,045 54. 3 28 .3 Z9 .9 10,600 
lil.O 1,047 53 .8 30 .3 28 .3 10,100 
fn.2 :")27 5~ . 9 43.5 4~ 11,100 
li9 . ~ 530 54 . 4 46 .2 31. 9 8,400 
fig .7 533 52 .0 54. 0 23. 1 9.030 
111) ,7 1.053 57.3 34 .0 28.7 10,]00 
.~9 . 1 ;;24 53. 4 27 .2 :!4. 1 7,860 
59. tl 538 54.4 21\ .1 18 f.,OGO 

;jH ,t-i 1.019 :')2.5 24 .2 ~2.n i ,IiOD 
57.3 1.031 54. 2 21. 6 :H. 5 1i.9:iO 

* ' I'ested wi t h Centr a l 81MIl of • 0 In ches . 

Tab Ie 2. - continued . 
- -- -- - -

iModulu. of I ~- ' ~ l: la •. Extf' l1 sion of Ext reme 
~~ lb. Defle ction in Inche •. :... m • 0 . tici ty in p er Fibre of Inches. 

o • 

] g.] :;.~ "' ~ '" 
f'lquare ineh ~U 

._.0 

00 11),..0; :::";; ~ ~.§ - -- o c --------- .§-;; 
I -;~.~ ~; i gii\ ...... ..d ::: ti .. :1'-

00 '- 0 E'§ ,n ..; "' .. .; .;, :'! ..; ..; ~» 

c ~-; c·~ c" 

\ 

" " " " ~ o; " " c c~ E"' g g c § ~'''':.o £~ 0 

I 
0 0 0 ., ,, 0 0 0 "" .§ ':: ~ g ~~ 0 ::: c ~ E-< E-< E-< E-< E-< E-< 0" E-< E-< E-< E-< E-< ~ :;; 

(1) . - 0 1«= 1« .£ Po. c 
t; ~ ~ ~£ E", ;:; ;$ ~ "" ;:; «> ... g] m .. C'I «> C'I -< C'I ~ <>, 

'" ;t1ci5 .= <Po. 00 A ril ..qr>1 
::s~ 

700 11l 1.03 " . ~1O . 000 1.450,000 .Ou5 . ~~o . :377 .540 .696 .870 . o IIi .080 . :;'48 .220 5,000 
1)45 (not ~,340,OOO 1,770,000 .120 .370 .0:10 .915 1.225 1.H80 .012 .057 .100 

reach erl) 
009 ~O 1. 35 2,720,000 1,420.000 .080 .260 .442 .640 .OU .057 7,740 
ti~l :n :!.83 2.530,000 1,430,000 .U8 .374 . ti32 .0 1~ .077 10,7011 
5:37 ( llot 2,1S2,OOO 1,456,000 .OSO .:!lj8 .458 , (jSS .ROO 009 .049 .089 

reac hed ) 
380 20 2.18 1.7(;0.000 1,080,000 .100 .31'> . :,)50 .785 1.032 .011 .Oli:l .119 7,00& 
G38 15 0 .li9 2.21)0,000 l ,GOO,OOO . 09~ .304 .548 .780 OU6 .042 6,15!} 
,,00 l.nZO.ooo 1.270.000 .086 .320 .484 .011 .062 
474 (!lot 2.40,;,000 1,573,000 .075 .Z48 . 420 .655 .009 .043 

r eached) 
500 ~~ 1.90 2.300,000 1.510,000 .075 .232 .400 .SH5 745 .948 .000 .046 .084 .139 7,500 
;j2~ 2,490,000 1.71\0.000 .080 .238 .398 .560 . 009 .042 .Oi5 
497 2.560.000 1,530.000 .080 .236 .394 .552 . OlD .04H 
fi85 ~:! 1. 34 " ,290,000 1.510.000 .068 .~O8 . 340 .483 .628 .773 .01:l .069 .) 28 .187 .25' 6,700 
525 1S 1.0Z 2,4iO,OOO 1.600,000 .075 .228 .390 .. 538 .710 .930 . U12 .064 . 104 .172 4,700 
380 20 2,000,000 1.600,000 .083 .om . 465 .6()5 .870 J.] 75 .018 .098 . 18ti 7,800 
495 215 2. 18 2,390,000 1,470,000 .080 .244 .412 .580 .760 .009 .047 D,l50 
398 22 2.74 1.487,000 932,000 .100 .370 .n78 .840 1.073 1.408 .011 .065 . 127 7,000 
306 (not 1.550,000 1,225,000 .101 .330 .580 .840 0) 2 .047 

rei-lched) 
2 :!o 2. 02 1.390,000 920.000 . ll3 .322 .015 .074 6,O~ 

ai:i4 1, 790,000 1.050,000 .097 .~90 .4Sfi .012 .061 

t T ested on one su pport . A ll Te.t pieces 11 feet long. 



Table 3.- New South Wales Timbers. (South Coast). 
Transverse Tests. 

I 
~ ~ " " . 0> 

'"' 
' ~ Modulus of Elas ' l 

I 
~ to ~ " :':; Q,) Extension of Extreme .... Siz •. 0> <D '" .s..; -0 ".- ~ '" . ~~ 'w Q, ticity in lbs. per Deflection in Inches. 0 '" >0 "'-- .; Fibre in Inches. '" ~~..e "..= '" - " o.,J a~ " . square inch. '" 0 "'~ .§ ;; ~:9.g '"' ''' ~-" ---- r.t:i ....; Q "; r.t:i ~.! 9'~ ...1 '; " ", ..= <D '" 0 " j~ Number -,,0 

'"''' -"~o ~g ~" U) ·iJ a ...1" ,,~ 

I 

-0 
~;;: 0-Local ::l " .... o'a ~ g ::. ....<D 3=E "",.2 '"'.o " 

s·§ " and 00 '- .; .; .; '" :3~ .; Name. -;; " .- " ~ o . _'"' .;;<-< 0 .. ::"t " " S ·~ .; .,; 
" '" 

.; .; ,; -l:' Let ter. " " '" := ]~ 
,, >0 ==3 " § " § " " " " -0 :=:0 -"- <D O> "0 ...,. ..... '- gt) " 0 0 'w ~ " 0 ".-~ ~ 

-" ", a ~ ~ .= "", 0 '- ;g. ccO<> 0" 0 0 <-< <-< <-< <-< o c 0 <-< 
0 0 0 E·~ to" 8 " .~ g] "'am .!:2 fD i: ~.- 8 O<~ ~ ~ <-< <-< <-< <-< <-< E-o "'~ IIi .o .- " "en ~~ Pi b t: = "'~ ~ ... ~ 81 P-<" 

~ 
I 

"' ''' ~ 
-0-" 

~P-< "0> A >< C'I '" ~ <>1 ~ :3l ... <-< Z :;. .2l 0 0 0 - :J;1 Z '- 0<'> ~ 
~ 

"" "'-.... en ::. ::. .;; en ::. ~ ~~ -
Grey Box 12 F (I) 10 10 77 .7 353 66 .0 35 .3 36. 2 12,230 G08 22 1.40 2,910,000 1,894,000 .060 .185 .310 .445 . 5RO .710 .006 .035 .066 .095 .130 7,460 12 F (2) 10 .1 10 70 .2 354 (a .l 32 .1 36 .0 12,000 600 22 1. 52 2,6(iO,000 1,660,000 .058 .185 .340 .480 .020 . iiO .008 .039 .073 .108 .159 7,340 12 F (3) 0.85 : 10.0 68 .7 849 63 .9 24. 2 i3. 7 8,080 404 .. 2,860,000 1,800,000 .064 .196 .324 .462 .596 .008 .040 .069 

12 F (4) 9 .9 10.05 70 .0 853 63 .0 28 .1 28 .3 9,510 478 2,830,000 1,610,000 .064 .194 .332 .008 .042 
Wooll y· 13 F (1) 10 10 .1 70.0 242 57 . 7 39 .5 26 .3 9,000 450 22 1. 55 2,570,000 1,500,000 .061 .205 .350 .490 .635 .790 .008 .043 .080 . 117 .. 7:510 b utt 13 F (2) 10 10 .1 70.0 242 53 .2 51. 2 23 .7 8,000 400 20 1. 33 2,460,000 1,680,000 .065 .220 .360 .510 .6G8 .825 .008 .043 .076 10,000 

13 F (3) 9 .85 10d (;3 .7 832 ;;4. 8 34 .0 3fi. 5 12,100 608 28 3 .31 2,390,000 1,310,000 .078 .220 .376 .530 .684 .009 .046 .. 9,320 
13 F (4) 0 .95 10 .1 1i5.3 820 55.4 35 .3 24.3 8,160 41 2 20 1. 74 1,830,000 1,470,000 .230 . 390 .. .051 .091 6,700 Spotted 14 F (1) 10 10 72 .3 321 55 .7 49.4 32. 2 10,815 542 22 2 .39 2,022,000 1,211,000 .078 .260 470 .680 .928 1. 205 .009 .057 .114 .180 7,400 Gum 14 F (2) 9 .9 10 69. 8 328 54.6 47 .0 30.0 10,170 510 20 1. 85 1,918,000 1,232,000 .090 .280 .475 .685 .890 1.170 .on .055 .104 .225 " 6,800 
14 F (3) 9 . 7 9. 8 H6.3 819 56 .6 34. 8 31. 8 11,500 557 22 ~ . 45 1,970,000 1,290,000 .100 .300 . ;;00 .720 .011 .056 8,040 
14 F (4) 9. 85 9.95 71.0 832 60.0 36. 1 27. 2 11,500 513 23 2 .33 2,O~O,OOO 1,200000 . 100 .336 .013 .. 9,730 

T urpen· 15 F (1) 9. 8 9 .9 65.2 325 48 , 7 04 .0 22 .0 7,700 381 (!lot .. 2,122,000 1,400,000 .075 .278 .548 .8331,215 1,930 .009 .050 .087 
tin e r eached) 

] 5 F (2) !) .9 ]0 (i4 .4 327 46 .7 58 . 7 16.0 5,450 272 (not 1,770,000 1,130,000 .105 .313 .538 .776 .011 .059 
reach ed ) 

2,200,000 1,300,000 15 F (3) 9.3 9. 1 63.8 814 56 .8 29.1 24 .1 9,250 459 (not .100 .292 .012 
reached ) 

15 1" (4) 9 .J 9 .2 64 .5 815 55 .G 33 .2 24. 8 10,700 404 (not ~ , 21O,OOO 1,220,000 .102 .360 . 554 .844 .013 .068 
r eadied) 

Blackbutt 16 F (1) ]0 10.1 69 .4 329 56 .8 40 .5 2R .0 9,250 4G5 22 1. 75 2,400,000 1,690,000 .080 .242 .390 .550 .720 .892 .007 .039 .072 .109 7,250 
16 F (2) 9.9 10 .1 68 .6 337 56 .8 42 .5 26.0 8,660 435 20 1.39 2,333,000 1,480,000 .068 .225 .380 .535 .690 .850 .008 .043 .079 .117 " 6,650 
1(; F (3) 8 .6 8 .9 HO. 5 815 53 .6 29 .8 24 .1 11,800 528 22 2. 62 2, 710,000 1,480,000 .108 .332 .552 .u13 .065 10,800 
16F (4) 9.55 9.95 66. 2 817 59.6 27.9 32 .9 11,700 583 27 ,2 .17 2,640,000 1,630,000 .080 .222 .382 " .009 .042 9,600 

Mountain *17 F (1) 10.1 10.1 65 .9 342 52 .8 43 .4 30.0 7.300 462 24 1. 80 2,360,000 1,300,000 .065 . 198 .338 .475 .610 . 763 .014 .074 . 131 .206 5,900 
Ash 17 F (2 ) 10.1 9 .9 66.7 355 53 .3 43 .9 33 .4 n,300 560 24 2. 17 2,340,000 1,500,000 .075 .238 .403 .568 . 753 .923 .008 .046 .083 .124 " 8,100 

171"(3) 8. 7 9 .0 f;2 .0 860 57.7 23. 4 20.7 9,880 H4 16 1.44 2.360,000 1.200,000 .118 .350 .013 .074 .. 7,650 
17 F (4) 9 .75 0 .9 62.5 860 57. 8 24 .0 23.0 8,290 412 20 1.14 2,650,000 1,710,000 .074 .214 .366 .512 .009 .040 7,050 

White 18 F (1) 10 10 f\7 .0 355 51.4 50 .. 0 32 .0 10,700 540 24 2.25 2.200,000 1,344,000 .075 .248 .416 .568 .758 .938 .009 .049 .089 .135 7,500 
Strin gy- 18 F (2) 10 10 66.2 355 52. 1 46.1 ilO.O 10,000 505 24 2 . 16 2,18.0,000 1,390,000 .080 240 .410 .576 . 738 .914 .009 .047 .088 . 132 .. 8,000 
bark 18}' (3) 9. 9 9.9 61. 3 1130 52.4 34.4 23.6 8,170 405 (not ~,160,000 1,310,000 .084 .256 1432 .624 .784 . . UlU .050 .091 

r eached) 
18 F (4) 10.05 9. 75 61.0 842 56 .5 24 .2 29.2 10,200 490 (not 2,270,000 1,300,000 .088 .260 .432 .606 . 788 . OlD .051 .098 

r Qached) 

• 'llest ed with Centra l Spun of 40 Inch es. 




