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- THE DURABILITY OF EUCALYPT TIMBERS AND THEIR - . =
~ PRESERVATIVE TREATMENT o

Na Tamblyn %

In any broad discussion of problems and practices: relating to
presérvative treatment of eucalypt timbers it is most-desirable to establish
2 background of Australian experience before considering the position in
other countries. This approach does not infer that Australian’ experience
should be accepted as an-infellible guide in countries where local
knowledge of eucalypts is slight. In all cases it should be applied
cautiously with due regard to the fact that the rate of growth of the
tree, the age at which it is cut and the conditions under which the timber
is used, may greatly alter the result. Also it should be realized that
large scale conventional preservation of eucalypt timbers is not practised
in any country, and that in some respects, information though considerable,

is still in the experimental stage.

T. Durability

A. Natural Resistance

Australian grown eucaplypts vary greatly in natural resistance ‘
to insects, fungi and marine organisms. Although the effecct of species
is most important, other factors should not be entirely disregarded. Thus,
it is generally conceded, though not fully proven, that the durability
of eucalypt heartwood is reduced if the density is less or the colour is
‘paler than normale This had let to the general belilef that timber from -
young, fast grown trees is lacking in durability and to the requirement.
in some. sleeper specifications that "Timber shall be cut only from mature-
trees"s  Also it is generally recognized that the central core of the tree
for a variable radius usually up to several inches from the pith, has ‘
lower durability than the rest of the heartwoods- This is reflected in ;
Australian specifications which prohibit this central heartwood in durable
. eucalypt sleeperss ' ' ‘

These requirements, basedvon practical obsefvatioh‘6§éfﬂgéhy
years, should not be lightly diemissed in any country where untreated
fast grown eucalypt timber is uged for ground contacte ' -

Natural resistance of cucalypt timbers may be considered more
specifically as follows:= : EORR L .

(i) Borers. - Except for ambrosia or pinhole borers (Platypodidac,’
© Scolytidae, Lymexylonedae) which attack unseasoned wood, eucalypt
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heartwood is rarely susceptible to borer damage. Damage is however
common in the sapwood during or shortly after seasoning and is
“caused mainly by members of the Lyctidae and Bostrychidaes.
Susceptibility to these borers is dependent primarily on the ;
starch content of the sapwood, ‘a characteristic which is determined
more by the timber species than\thé.1oca1ity'of'growfh or season :
of cutting. In Australia it is sufficiently constant to permit
8rading of species according to degree of sﬁscepﬁibili%y as shown
in Table 1. ’ ‘ ‘ '

(ii) Tormites. Subterrancan termites of economically important gendra

Mastotermes, Coptotermes, Rhinotermes, Nasutitermes, etc.).occur
“in most parts of Australiae. “Australian durability ratings for.

S eucalypt heartwood (Table 1) are therefore usually a composite

- of both decay and termite résistance, which fortunately seem. to .
occur Yo about ‘the same degree in the main commercial eucalyptse
Exceptions are mainly among some of the heavy inland species .
which appear more resistant to decay than to termites.

- Very limited data on the termite resistance of plantation .
grown eucalypts is available, though tests of some 25 species
in South Africa have shown reasonable agreement with Australian =
ratingse. Anomalies, such ags a low rating for Be camaldulensisg
and Ee resinifers could be explained if the test material came
from small frees or from too near the pith.

(iii) Pungi. With some exceptions there ig g useful degree of
correlation between the decay resistance of Austrsglian grown
eucalypts and the mean air dry weight of the wood, Thus speciecs
below 50 1be/cu.fte are generally not durable in ground contact -
while above 60 Ibe/cusfts most species have high decay resistances

+ In the intermediste group, the position is more variable, some -
species such as Ee. gummifera and E. marginata being more durable

~and others such Bs E. diversicolor and Be globulus less durable
than indicated by their weight,

o Published figures for the air dry density of plantation
ST ?rown eucalypts are generally lower than Australian aversges

Table 1) indicating that the durability of Australian material
is probably considerably higher.

(iv) Marine Organisms. In tropical waters, sheathing or Pregervative

' treatment is necessary, as even the heaviest eucalypts have little
resigtance to Teredine borerse In the more temperate southern
Australian waters the hazard is relatively low, and the heavier
species give long service ag piling without treatment.

Be Comparison of Speéies

The more important eucalypts are listed in Table 1y which shows
the mean air dry weight of the species, the relative durability of the
heartwood {¢ombined decay and termite resistance in contact with the
ground) and the susceptibility of the sapwood to Lyctus borerde Ratings
glven represent the approximate average Australian reputation of the
timber excluding wood near the pith - or if used -as:round material, in
sizes not less than about 9 in. butt diameter, under barke
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Ce Effect of Durability on Use

In the past, outdoor constructional timbers in Australia were
typically durable eucalypts used without preservative treatments This
practice was economically more attractive than treatment of less durable
species, particularly as eucalypt heartwood is difficult to penetrate by
conventional pressure processes. This position is now changing as supplies
of durable eucalypts dwindle and as high labour costs increasingly favour
troatments Alsc the technical problem of troiting sawn mabterial has been
considerably reduced by the development of high pressure penetration of
eucalypt heartwood. ' '

(i) Sleeperse In Australia, untreated durable eucalypts have proved
very suitable for rail sleepsrs. The best species in durability
groups 1 and 2 rarely give less than 15 years life and mostly
average from 20-25 years or more. In light traffic lines, lives
of 30-40 years are not uncommecne Species in dgurability group 3
have more recently come infto use, and without treatment are giving
about 8~20 years service, with an average of about 12-16 yearse

Under most Australian conditions, end splitting, wear at the
rail seat and deep weathering of the surface are the main causes
of failure of eucalypt sleepers in cleen stoné ballast, even for
species in durability group 3. In gravel ballast, decay and
termite attack may become more importante Coe '

At present, preservative treatment seems economically justified
for sleepers in dursbility group 3; but except in gravel ballast,:
,its justification is more dependent on retardation of mechanical
than of biological failure. Treatment of sleepers of higher '
natural durability is even more dependent on successful retardation
of. mechanical failure. This conclusion may apply with even greater
emphasis where plantation grown eucalypts are uged for sleeperse .

(ii) Crossarms. Satisfactory use of eucalypt timbers for crossarms
1s probably more dependent on freedom from collapse and on good
mechanical behaviour than on high resistance to decay and termitese
Thus, under most scuthern fustralian conditions a life exceeding 20
years is obtained even from untreated selected timbers in durability
group 3e . As this approximates the 1life of a durable untreated
pole, treatment of arms in Australia seems justified only where
 treated poles are useds ’ o

(iii) Polese In Australia, the most durable eucalypt poles give an
‘average life of about 18-25 years either without treatment or
with only occasional creosote brushing or puddling at the butte
However, with adequate treatment, lives of 30-35 years are expected
at reduced annual charge and with the further  advantage that S
preservation of the sapwood allows use of smaller diameter poles
than could otherwise be permitted. - B '

(iv) Postss Untreated sawn or split posts of durabléveucalypts;

- substantially free from sapwood or central heartwood, give an
average life of about 30 years in most Australian States. “Except
for large gate or strainer posts, untreated round eucalypts are
seldom ugsed as in small sizes-their life is rarely satisfactory.
Small roumd?posts of most esucalypt species are however good material
for preservative treatment being typically stronger than softwoods
and more econcmical of preservative. Correctly treated they may
outlast the most durable untreated split postse
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(v) Building Timbers. Except where prevention of Lyctus attack ig
. necessary, there is 1little need for preservative treatment of
building timbers in Australiae This statement assumes that. .
specieg of moderate durability are used for external joinery.and
verandah floors, that subterrancan termites are controlled by -
structural means or by soil poisons, and that bullding practice
is generally sounde Control of Lyctus damage ig seldom justified
for scantling timber from species in which the sapwood does not
. exceed about 1 ine in thickness. With decorative woodwork however,
“:susceptible sapwood should be treated or else completely eliminatede -
In areas where dry wood termites cecour more general treatment of
.many eucalypt species may be desirable. ‘

II. Preservative Practices

L 'Praqtices_necessary,for satisfactoryrpreservative treatment of
- eugalypts: are generally similar to those which apply to other Hardwoods
~of similar density in which the heartwood is difficult to penetrates They
- may be discussed briefly as follows: :

A, Preparation for Treatment

S 3_ Hand barking of eucaplypts is not difficult during most of the
yeare  In Australia it is usually done in the forest soon after felling ,
by bruising off the.bark with the back of an axe. Because of the relatively
narrow sapWood, machine shaving of poles is usually undesirables

f Unless»the climate ig unfavourable, air drying is normal Preparation
for treatment, accelerated methods being desirable only if dictated by ,
special circumstances. Air drying may require some skill %o reduce degrade
to a. minimum but with Australian grown eucalypts does noﬁhnOrmally impose

.-any seriousg technical difficulticse With good air drying practice in a
-Mediterranecan climate, eucalypt poles or posts can be Penetrated with high

0il retentions to a full sapwood depth of at leagt 1 ine after a drying

beriod of 3-8 months depending on season of the yezar and density of the
timber speciess With sawn timbers, high pressure treatment of the
heartwood 4o 2 depth of 3/4 ine may usually be made after similar drying
periods, though for maximum retention and unifomity of penetration in

this zone, somewhat longer periods may be necessarye ' : o

Where possible, boring of sleepers and preframing of other timbers n

“~‘Sh6u1dfbe made before treatment. In penetrating the heartwood of most

species, even at high pPressures, incising is beneficial both to increase
the retention and to improve the uniforpity offtreatment. ~

Be Treatment for Specific Purposes

(i)'Rail_Sleebers- With few excepfions, eucalypt heartwood ig Very'
difficult to penectrate and benefits.considerably from‘treatment

Pressures up to.1000,lb./sq.in. (68 atmospheres)s High pressure
‘penetration hag been developed recently by the Australian Forest
Products Division and fully tested by treatment of several thousand
eucalypt sleepers of various specles ranging in air dry density
from about 40-60 1b./cu.ft. The Division has also designed a quick
closing cylinder to take meximum advantage of the rapid treatment
possible at high pressures. / :
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At present, the most promising treatment for eucalypt
sleepers is hlgh pressure impregnation with a preservative: oil
giving complete end Denetratlup for a distance of about 6. 1n-,
and a uniform side penetration of about 3/4 in. Preboring gives
additional small arcas of penetration at the rail seat. Thig s
treaiment can be made after..a reasonably short drying period and.

~is economical of preservative as only about half the sleeper
- volume is treateds With most cucalypts so far treated, oil

retentions have avoraged asbout 4-6 1b./cu.fte without incision,
and asbout 5-8 1lbe/cusft. after incisions As these figures are
based on total volume they can be approximately doubled for the -
actual treated wood fetentlgn. They are obtained by Lowry

. treatment in which the pressure is qulckly raised to 1000 lb/sq-ln.Q;;

and maintained until approximate refusal occurs -~ usually within

‘the first hour. With most eucalypts, preservative temperatures
of 160-180° F. can be maintained without damage to the woode A

- reasonably clean surface can be obtalned by the use of standard
" practicss a’ter relcase of pressures :

(ii)

(iii)

Because of the heed to retard mechanical deterioration,
preservative oils are preferable to water~borne .salts, particularly
for timbers of high shrinkage such as eucalypts. Present evidence
favours creosotesfurnace oil mixture in proportions ranging from
about 60240 to 30:70 depending on climate. Alternatively a 3-5

per cent solutlon of pentachlorophenol in heavy oil may be used.v

Crossarms. ngh pressure penetratlon w1th preservative oils as
described for rail sleepers ig considered the most promising
treatment for prebored eucalypt crossarmse A problem of treatment
is to obtain a sufficiently clean arm as slow release of air from
the vesgsels tends to cauge bleeding after treatment. Use of

,‘pentaohlorophenol in a heavy but clean oil, at retentions of

about 5 1b. /cus ft. represents a compromise between reasonable
cleanliness and maximum protections

-Poles, Convéntional pressure or opeh tank treatment of4eucalypt
poles has presented no difficulty in Australia though in South

f Africa the sapwood of E. saligna has sometimes proved refractory.

For reliable results, complete and heavy treatment of the
sapwood at the butt is considered essential. Australian tests
have shown that a_llLG of 30«35 years can be expected in the
southern States from poles with a sapwood thickness of %~1‘in.,
treated with creosote 0il to a retention of about 15 1bs/cu.ft.
of sapwoode Where the sapwood exceeds 1 ine, lower retention can

© probably be used with safety.
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With preservatlve oils, the higher retention can be obtained
by Lowry treatment at pressures of 100-200 1b./sq.1n-, followed
by final vacuum of other practices desirable for cleanlincss. ‘
At this retentlon, bleedlng does not appear o be obgectlonable-‘

Open tank treatment is also satisfactory and nay be applied
full length or to the butt onlye. In the latter case a light top
treatment is deolrable for species susceptible to borers, but -
otherwise may be omitted if the polv is well capped and the climate

‘is not excessively webe




o (iv)

(v)

- boron.compounds are cheap and highly toxic, and because the timber

*legislation in New South Wales and Queensland requires that no part

dry basise

particularly where ﬁhe.sapwood,isﬂnarfow‘and_the seasoning period
s short@~~For'lean treatments, however, water borne preservativeg

. Boucherie method to Be camaldulensis poles.

“posts requires complete‘ana.heavy penetration of the sapwood at the
“butte. Ce ' ~ ' ‘
- a oylinder of light construction at a pressure of about 10 1b./sq.in.,
is suitable for both oil and>water-borne DPreservatives..

- climatesy, tests have shown that 1little or no top treatment is
- necessary for most species in the Australian wheatland climate

, very economical treaﬁment which is widely used for Lyctus
Lv'immugization of rain forest timbers has been applied satisfactorily
- to eucalypts. This method gives complete penetration of green or

Athat the dustralian method of treating green veneer = by momentary
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- Because of their ability to creep over any~uhtreated'W00d
exposed by splitting,.preservativegoils,are preferredvfbr'poles,

havé'anSiderable‘merit,,and in Israel have been applied‘by'ﬁhe

FenCe'Eostst As with poles, satisfactory treatment of ‘eucalypt fence

- In addition to comventional pressure and open bank treatment,
cold soaking of dry posts in a preservative oil for periods up to
7-days, gives satisfactory sapwood penetration in many. speciess
A more rapid treatment, involving low pressure soaking, has been
developed recentlye In this method, the dry posts are treated in

usually applied by gravity from an elevated tank containing the ’
exact volume of preservative required for treatment. Once‘commenced,'
this treatment is automatic and is usually complete in 24 hr. I%

While full length treatments are usﬁa11y desirablé in wet

provided the sapwood is not susceptible to borers and does not
exceed about 3/4 ins in thickness. '

_ With creosote oils, 8-12 1bs./cu.ft, of sapwood volume is
sufficient in Australia to ensure a life of about 30 years. Where
top treatments can be made separately, 1/3-% this retention is
satisfactory above ground. For reasons of cleanliness and cost,
fixed water-borne preservatives are an attractive alternative to
ollsge ' : R -

Building timberss If control of Lyctus or other borer attack is
necessary its organization should begin in the sawmill where -
susceptible species can be cut intelligently and where material
requiring treatment can be readily segregated. Although préssure
treatment with standard preservatives is satisfactory, it may be
unnecessarily costly if its only purpose is to control borers in
timber which will be protected from leaching. In Australia, the

semi-green sapwood with boric acid or borax using a combined hot
and cold bath and diffusion treatment. It is ‘economical because

can be treated green, in kiln sized packets, without high capital
costs . The essential specification, which ig controlled by

of the sapwood shall contain less than 0e2 percent H3BO3 on oven

. Current research in Australia and New Zealand h@s,iﬁdicated
dipping in a boron preservative followed by block stacking to permit
diffusion -~ may have important application‘for building timbers.
Highly concentrated solutions are necessary and solutions containing
Pentaborates and fluoborates are most promisings The Australian
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‘warest;Prdducté»Ldboratoxy-has,reoently lodgédfﬁfpaﬁéﬁf*fbfﬁﬁ”““*
solution of %hisg type.containing up to 80 percent total solids
in cold solution (W/W. basis)e. : '

111, Research Programme for ﬁext Five Years

- . Seme indication éhould-be'given of desirable,fufuré“reséércﬁ‘bnél
preservation of eucalypt timberse Full discussion is not attempted as many
important aspects are not confined to .eucalypts, others have no immediate

. practical targets while others seek confirmation rather than extension of

existing knowledgee In most respects progress in the noxt“few years 1is

likely to be measured by many small, rather than by a few large advancess
Some more lmportant agpects may be summarized as followsse= ="

A+ Natural Durability

_ Study should be made of reasons for durability in eucalypt timbers
and should include extraction of toxic materials for laboratory testing
against fungi and'termi%es. The effect of sylvicultural treatment on :
durability should alsc be investigated together with the durability pattern
within the trees. B R U _ ‘

- B. Pressure Treatment of Fucalypt Heartwood

The problem of treating refractory hedrtwood:should be investigated
 from histological, fundamental physical, and practical aspects in an effort
to improve and simplify the existing high pressure treatment methods «° .

.. Ce Diffusion Treatments

Diffusion treatment of green eucalypt timber, by momentary dipping
in highly concentrated preservatives followed by block stacking, ghould be
fully investigated and commercially tested. Its main application would be
for building timbers, firstly in the Treatment of borer susceptible sapwood,
and secondly in cases where treatment of the heartwood was necessitated by
special circumstances. ' oo :

" D. Mechanical Deteriorsbion

‘ ‘Mechanical deterioration, particularly in rail sleepers is an’
important projectv:cquiring fundamental and practical works o

Ee Water-Borne Preservatives

_ Water-borne preservatives are desirable for maximum cleanliness in
poles and to reduce the cost of fence post treatmentss Apart from practical
tests, there is need for inmtensive laboratory study of fixation mechanisms,
resistance to leaching, residual toxicity, effect of timber species, ‘etcs
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TABLE 1

DURABILITY RATINGS FOR”SOME EUCALYPT TIMBERS

Commer01a1 Importance° The lotters used refer to the quantlty cf timber -
eut annually in Australia — A, more: “than 10 million super ft., B, 3—10
mllllon, B =37 m11110n9 D, 1ess than 1 ml]llon.{ .

Alr Dry Densitys Refers to average &ensmty of the heartwood at 12 percent
moisture content before recondltlonlng.“

Durablllty Ratlngso Refer to the decay ‘and tormite resistance of the
~heéartwood in contact with the ground and are expressed as « 1, very
© durable; 2, durableg 3, moderately-durable; 4, non durable. Classes
o and 2 glve long life in contact with the ground without treatment
Tclags 3 gives only a moderate llfe, while class. 4 is nob used 1n ground
'contact unleso préeservative treated.g .

chtus Ra‘blngs° Refor to the sapwood only and have the foTlow1ng meanlngs “:'
I = immune for all practical purposes; RS - rarely susceptibles .
MS ~-attack fairly frequent and may be wevcre, HS =~ hlghly susceptlble,
attack common and usually severes oL

e s Comqbr01a1 ,fDensity ; Durability | Lyotus
. Bpecies - Importance | Air Dry 1 Ratlng Rating
’ lbo/CUOfto ;
Ee astringens D - 61 3  ,; : r
E. bosistoana D G- 1o =1 RS
. Be botryoides . C 57 2 RS
~ Be-calophylla C. 53 _ 3+ - MS.
Es. camaldulensis A 57 L2+ . MS
(b. carnes B 60 4 RS

(Bs triantha .

" (B, Q.fa:pi'v‘c'ell‘,a‘ca ] :
(Be- blaxlandi , B | . 52 3+ I
(E. bazteri ' R , | .

<Q

B. cladocalyx 68 .2 | HS
E. consideniana ' 59

E.- dalrympleana ¢ 43 . 4 1. Hs
B+ diversicolor A 56 b 3 N
E. dives C 50 . 3+ . MS
Ee eximia D 55 g 2 . Bs
Ee fastigata ¢ 46 Jw MS
Es gigantes A 41 -4 4 RS .
(E( globulus - . . Ny A_,'. i
(EBs bicostata ® I L WS
L Es gomphobe§ﬁéla c 65 1 2. ' MS
1 Ee goniocalyx B 54 3+ HS
Be grandis A 47 3 RS
Es gummifera Cc 55 1+ : MS
(E+ haemastonma ' .
(Bs micrantha C 56 e RS
(E. hemiphloia
(Bs largeana C 70 1+ RS
E. leucoxylon D 63 1w
Be longifolia c 66 2 MS
E« macrorrhyncha- D 56 ' 3+ - MS
E. maculata ‘ . , CHS:
_gEs citriodora : A 62 a3 S ’Hsi L
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“:a‘ TABLEfi{ (donfd.)

Species

Commercial
Importance

Density
Air Dry

"Durability

Rating

»Lyctus.
Rating

1 (B

" maideni

marginata
melliodora
microcorys

- muelleriana

nitens
obliqua
paniculata
patens
pilularis

« -polyanthemocs

pﬁﬁcfgta

. propinqua
“major

racemosa
-.radiata
..Tegnans

resinifera,;
pellita

 kirtoniana

‘ rubida

salicifolia’
saligna
salubris

scabra.

_globoidea

siderophlois

sideroxylon

sieberiana

tessellaris
. trachyphléie
. umbellata

" blakelyi
éE.
Fe.

rwahdqQ.J .

secana
banorolti

UrUWEUae U

'bj. !

b

é%ﬁi:cp

Rez}

¥

ToQwaa

C+

1b./cu. fta

51

B

62
55
42
48
68
53
55
66

66

67
52
e

58

53 ..

7y
68

53
68

64
61

"
69

2-3

2+
-

1
2
4
3

14 L

P

e

o4

HS

RS
MS

MS .

MS-
NS
MS

RS

RS
_HS

. ES-.

* RS-MS

ii,i 1:0/156/45 /8563






