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SUMMARY

Pinus  p inasxe- r  A i t .  i s  a  ma jor  exo t ic  spec ies  in
Western  Aus t ra l ian  p ine  p lan ta t ions .  A  s tudy  o f  the
s t rength  proper t ies  o f  the  spec ies '  seasoned t imber
gave mean va lues  fo r  modu lus  o f  rup ture ,  modu lus  o f
e las t i c i t y  and max imum crush ing  s t rength  o f  82 .6
m e g a p a s c a l s  ( M P a ) ,  1 1  6 8 1  M P a ,  a n d  4 5 . 1  M P a
respec t ive ly .  These va lues  ind ica te  tha t  the
s t rength  group o f  seasoned P.  p inas ter  i s  SD6.
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INTRODUCTION

The two major  exo t ic  P inus  sPec ies
grown in  western  Aus t ra l ia  a re  P .  rad ia ta

D.  Don and P.  p jnas tex  A i t .  In  ear ly  1980,

more  than 24  000 ha  o f  each spec ies  was

recorded (Fores ts  Depar tment  o f  wes tern

A u s t r a l i a ,  1 9 8 0  A n n u a l  R e P o r t )  .  W h i l e

there  are  four  ma jor  geograph ic  p rovenances

of  P .  p inas ter  (Le i r ianr  Landes '  Es tere l
a n d  c o r s i c a n  ( H o p k i n s ,  1 9 5 0 ) ) ,  t h e  W e s t e r n

Aust ra l ian  resource  is  based on  the

Le i r  j .an  provenance.

The Landes provenance provided the
in i t ia l  source  o f  seed fo r  Western
Aust ra l ian  p lan ta t ions .  Subsequent  t r  ia ls

showed tha t  the  Le i r ian  provenance was

super io r ,  and consequent ly  seed f rom th is
provenance has  been used fo r  generaL
p lan t ing  s ince  1942.  A  breed ing  progra lnme

cornnenced in  1957,  and in  the  ear ly  1960s

a western  Aus t ra l ian  fo res ter  co l lec ted
maLer ia l  f rom super io r  phenotypes  in  the
n a t i v e  f o r e s t s  o f  L e i r i a ,  P o r t u g a l  ( P e r r y

and Hopk ins ,  1967)  .  By  1971 conrnerc ia l
quant i t ies  o f  ped lg reed (genet ica l l y

improved)  seed were  produced '  and by  1974

a l l  p lan t ings  used ped igreed seed.

P inus  p jnasLer  has  been grown to  a
l im i - ted  ex ten t  in  South  Aus t ra l ia  and
Vic to r ia r  bu t  v ies te rn  Aus t ra l ia  has  by  fa r

the  la rges t  resource .

A l though the  growth  pa t te rns  o f
P .  p inas tex  were  bas ica l l y  known by  1980.

more  research  in to  the  u t i l i za t ion  o f
p inas ter  t inber  was requ i red '  in  par t i cu la r

o n  t h e  a s s e s s n e n t  o f  t h i s  s p e c i e s '  s t r e n g t h
p r o p e r t i e s .

When des ign ing  t imber  s  ! r  uc tu r  es
accord ing  to  the  recommendat ions  o f  the

T imber  Eng ineer ing  code (s tandards
Assoc ia t ion  o f  Aus t ra l ia ,  1975)  the
s t rength  group ing '  the  s t ress  grade and the
i ^ i h r  a ' ^ ! ! h  ^ F  t - F 6  c ^ 6 ^ i . e S  C o n c e r n e d

must  be  known.  The s t rength  group i . s  based

on the  resu l ts  o f  s tandard  tes ts  on  sma11
defec t - f ree  spec imens o f  the  spec ies
( M a c k ,  I 9 7 9 ) ,  t h e  s p e c i f i c  p r o p e r t i e s

tes ted  be ing  modu lus  o f  rup ture ,  modu lus  o f

e las t i c i t y '  and max inum crush ing  s l rength . l

S t rength  groups  are  a l loca ted ,  fo r  bo th
green and seasoned mater ia l '  accord ing  to

the  requ i renents  o f  the  Standards
A s s o c i . a t i o n  o f  A u s t r a l i a  ( s .  A .  A .  M P

4 5  -  L 9 7 9 \ .

Pinus xadiata has been extensive ly
tested for  i ts  s t rength proPert ies
( D i t c h b u r n e  e L  a l  . ,  1 9 7 5 )  ,  a n d  h a s  b e e n
subsequent ty  aLlocated wi th s t  reng th
groupings of  56 and SD6 (Standards
Associat ion of  Austra l ia '  1979)  .  However,
s t rength tests  of  Austra l ian grown
P. p inaster  have not  been nade.  and i ts
prov is ional  s t renqth groupings of  (s7)  and
(SD7)2 were predic ted f rorn densi ty

neasurements.  The present  s tudy was
desiEned to produce st rength daLa for
P.  p inastet  and to determine the st rength
group for seasoned timber.

MAIERIALS AND METHODS

The sampl ing  pa t te rn  nas  based on  a

to ta l  o f  50  t rees ,  w i th  the  number  o f  t rees

sampled from each area varying according to

provenance,  age c lass  and the  to taL  area

p lan ted .

The approximate breakdown of the

P.  p tnasxer  resource  ls i

Landes provenance ( to  1940)  6 per  cent
l ,e i r  j .an provenance (L940-1966)  34 per  cent
Lei r ian provenance (L967-L9 '73)  39 per  cent
Pedigreed stock (1974-1980)  2 l  per  cent .

Although the Landes rnaterial is low
pr ior i ty '  as i t  conpr ises only  a smal l
area of  the tota l  P.  p inascer  resource,  i t
was considered advisable to  sample a
rn in imun of  f ive t rees f rom th is  provenance
(standards Associat ion of  A-ust ra l ia ,  1979)  .
The Lei r ian (L967- I9731 areas and the
general  pedigreed stock are too young tc
prov ide representat ive s t rength data.

lModufus of  rupture -  a  measure of  the
maxinum f ibre s t ress of  t i rnber '  be ing
b e n t ,  a t  t h e  p o i n t  o f  r u P t u r e .

Modulus of  e l -ast ic i ty  -  a  measure of
t imberrs res is tance to bending under  a
load and i ts  capaci ty  to  return to  i ts
or ig inal  shape and s ize when the load
is  rernoved.

Maxlmun crushing st rength -  a  measure of
the res is tance of  t inber  !o  compressi "on
a1on9 Lhe gra in,  i .e .  the s l rength of
t imber as a co lumn.

2brackets around the f igures ind icate
prov is ional  s t rength grouPings.



However, pedigreed rnaterial from research compression specimen was cut frorn the same
tr ia ls  vras inc luded.  Deta i ls  of  sampl ing length as the stat ic  bending specimen.
are given in Appendix I. 

Testing

Trees were randomly selected in the The tests were carried out at the
compartrnents3, and 2.1 m 1og lengths western Australian fnstitute of Technology
randomly taken,  wi th  the requi renent  that  (W.A. I .T. )  by DeparLrnent  of  Civ i l
the nininum snall end diameter of each 1og Engineering staff, using the methods
was 20 cn.  summar ized by Mack (L979) .  Af ter  test ing,

a 50 mm lenglh was taken from each specirnen
Specimen pr€paration to determine noisture content and air-dry

The sample logs were sawn inlo lengths density.
of 70 x 70 mn cross-sections at the
Forests Departnent sawmill at Harvey. The Test data required correction to the
sect ions were h igh temperature dr ied to the standard 12 per  cent  moisture content
requi remenls of  the Radiata Pine (M.C.) ,  us ing the fo l lor . r ing s tandard
Associat ion of  Austra l ia  Industry  correct ions (Mack,  1979)  :
Standard No.  100 (1979)  .

(1)  nodulus of  rupture -  4  per  cent  for
Each p iece was dressed to a 50 x 50 nn every I  per  cent  M,C.  var ia t ion i

cross-secti.on, according to the
' "qui rements of  the Aner ican Society  for  (2)  modulus of  e lasLic i ty  -  1 .5 per  cent ,
-est ing and Mater ia ls  (A,S.T.M, Dl43-52
(1972))  and the Br i t ish Standards (3)  rnaximum crushing st rength -  5  per
I n s t i t u t i o n  ( 8 .  S .  3 7 3 3 1 9 5 7  ( 1 9 5 7 ) ) ,  a s  c e n t .
summar ized by t4ack (1979) .  The requi red
dimensions of tinber specimens for static RESULTS

bending tests are 760 x 50 x 50 nun, and The nean values and standard deviations
for conpression parallel to Lhe grain tests for modulus of rupture, modulus of
are 200 x 50 x 50 mn.  one specimen was e las l ic i ty ,  nax inun crushing st rength and
randomly tested frorn each group. The air-dry density are given in Table l.

3a compartment is a dj.screte forest
management  area.

TABLE 1

Conbined st rength data and a i r -dry densi ty

Mater  ia l Modul,us of
rupture (MPa)

Modulus of
e last j .c i ty  (MPa)

Maximum crushing
sl rength (MPa)

Air  dry densi ty
k g . t n 3

1963 Landes

I 9 3 6  L e i r i a n

1946 Lei . r ian

1956 Lei . r ian

1 9 6 6  L e i r i a n

1966 Pedigreed
(genet ica l ly
inproved)

Overall nean

M e a n  S . D . M e a n  S , D . M e a n  S , D . M e a n  S . D "

9 6 . 2  1 3

L V J .  Z  J . l

9 4 . 2  2 8 . 0

8 8  . 3  t 8

I ' t . +  I O . 5

/ 1 " . 0  0

8 2 . 6  I 8 . 9

L 1  t t z  z  > 2 1

16 943 46L

14 103 2 102

t3 201 2 303

I  9 4 L  L  8 I 7

8 653 699

1 1  6 8 1  3  0 7 9

)  1 . 4  5

5 5 . 3  9 . 4

q E  l n ' l

4 8 . r  1 0 . 5

3 9 . 1  s . 9

3 7 . 2  2 . 6

4 5  , I  1 0  . 3

625 44

o { v  J )

647 49

582 46

a z t  ) J

A 1 T  ) q

5 5 8  7 4



The overall rnean data gave the strength values would bet
pre l iminary c lass i f icat ion values for
seasoned t imber (S.A.A.  MP45-1979)  .  The (1)  modulus of  rupture -  97.2 MPai
groups ind icated were:

(2)  modulus of  e last ic i ty  -  14 334 MPa
( l )  modulus of  xupture -  SD5t

These f igures would g ive an overa l l  resul t .
(2)  nodulus of  e last ic i ty  -  SD6r of  SD4 (Standards Associat ion of  Austra l ia ,

L979' r .  However ,  as lhe younger t rees were
(3)  maxinurn crushing st rength -  SD6.  capable of  prov id j .ng n i I l  logs,  they were

included in the sample, which ploduced the
Combining these groups indicated that the lovrer average values recorded.
overa l l  s t rength group of  P.  p inaster  is
SD6.  The^ai r -dry densi ty  neasurenent  of

DISCUSSION 
558 ks.m.  ,  in  rhe absence of  s t rength dara,
would conf i rm Che ex is t ing prov is ional

As P.  radrata and P.  p inaste. r  are the st rength grouping of  (S7)  for  unseasoned
najor  exot ic  specj .es in  Western Austra l ia ,  mater ia l .
the i r  ind iv idual  s t rength proper t ies can be
compared (Table 2) .  Fur ther  test ing of  pedigreed

P. pinaster is desirable r,rhen stands
These data indicale that strength becorne o1der, and the ploposed SD6 strengt

properties of Western Austral i an-grown group could then be reassessed.
P. pinaster are similar to those of
p, radiata sampred Australia vride. ACKNO\'VLEDGEMENTS

This s tudy was par t  o f  the lesearch
The combined test data fot P. pinaster progranne of the Forests Departmen! of

ind icate that  the seasoned st rength group Western Austra l ia .  Mr.  D.  Keene superv ised
shouLd be SD5. If only 25-year-old and collection of log samples, and
older  t rees were taken ( ignor ing one Mr.  D.  Donnel ly  superv ised the sawmi. I l ing.
sPecimen wi th in ternal  defects)  the mean The mechanical -  tests  were arranged wi th

Mr.  G.  Keay,  of  the Western Austra l i .an
fnst i tu te of  Technoloqv.

TABLE 2

Conpar ison between st rength proper t ies of
P  n i n r c t ' p r "  ^ n . l  P  l . a r l ; > f a  ^ ; ^ a- q s { s s a  P r r r c

I  Present  s tudy

2 Pi th- inc luded nater ia l  (Di tchburne et  aJ. ,  Lg: .5 l

Proper ty pinaster r P. radiata2

Modulus of  rupture (MPa)

Modulus of  e last ic i ty  (MPa)

Maxi .mum crushing st rength (MPa)

A i . r - d x y  d e n s i t y  ( k 9 . m 3 )

8 2 , 6

1 1  6 8 1

4 5 . 1

8 7 . 2

1 1  4 8  0

4 8 . 3

5 3 0
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APPENDIX I

Sampl ing deta i ls  for  s tudy of  s t rength proper t ies
of  P.  p inaster

Mater i. a1 P lan ta t ion
Plant ing

Year
Compar tnent

N o .
No.  t rees per

Compar tment

Landes

L e i r i a n

Ped igreed

Gnangara

MyaLup

Ludlow

Gnan9ara

P i n  j  a r

Yanchep

c leneag le

Myalup

McLar ly

Mundar ing

1 9 3 6

1 9 3 3

1 9 3 6

1 9 3 6

L946

1946

J -v ) )

1 9 5 6

1 9 6 s

1 9 6 6

1 9 5 6

L964

1 9  6 6

L 9  6 6

1 9 5 6

1966

r 9 5 5

1 9 6 5

1 9 5 6

1 9 6 6

1 9 6 6

I 2

3 3

27A

I 2

7 O ,  7 L

6 9

6 ,  9 0

1 0 2 ,  1 0 3 ,  1 0 5

l l ,  1 2 5

2 0 t  2 5 ,  3 6

L 2 t  1 3

9 5

6 ,  l o ,  1 8

4 5 A

9A

25C

? o

9 6

4 I  I L

4 3

1 6

2

2

1

2

)

3

1

I

I

I

I

I

1

I

I

2

I

2

I

1 0




