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Subscription are now overdue for the new year, 2010-2011. Could all members (but for 

those members whom have paid)  who wish to continue their membership and receive the 

quarterly issue of the journal please complete the application form and submit your 

payment as soon as possible. This will be the last newsletter for those whom have not paid. 

 
 

Railway Sleepers made from Eucalyptus Woods  
by Ester Foelkel 
The railway sleepers are fundamental structures for the rail network in any part of the world, specially 
because of their main mission: transmission and attenuation of the work loads to the ballast that supports 
the entire structure. The sleepers are used as cradle to support the rails, guaranteeing the right balance 
between machinery and rails during trains locomotion (Marzola, 2004, Alves and Sinay, undated). 
 
Sleepers can be made of various materials such as steel, plastic, composites, concrete and stone (as they 
were manufactured in the early development of railroads). However, wood has been one of the most 
accepted raw materials for the sleeper-making due to the characteristics that gives to them. In the past, the 
wood from native forests were abundant along the railroad tracks, and harvested and used as sleepers 
without any chemical treatment. With this practice, the sleeper life was relatively short in this function. 
The scarcity of the wood, the consequent rise on prices (noble hardwoods) and all environmental concerns 
have encouraged the search for other raw materials, more economical and environmentally sound for this 
function. Thus, the Eucalyptus woods coming from forest plantations have now largely replaced the wood 
sleepers made from native natural forests. They have life spans equal to or greater than 20 years, reaching 
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up to 30 years, even without any conservation treatment, depending very much of the species being used. 
However, wood sleepers without preservation chemical treatment are not recommended because the wood 
is always sensitivity to pathogens (Alves and Sinay, undated). 
 

Eucalyptus woods have density, strength and other qualities very much appropriate for such use, ensuring 
the ideal support to resist the efforts of the rails and trains. An additional environmental benefit of 
Eucalyptus wood is the carbon uptake during forest growth, followed by carbon storage during the long 
period of the sleepers utilization. At the replacement of decayed sleepers after their use in railroads, there 
are companies to promote used sleepers recycling, generating new products such as fence poles, old-
fashioned furniture and even many kinds of handicrafts. The plantations of Eucalyptus may be located 
close to the railroad tracks allowing savings in logistics, forest harvesting costs and the quicker production 
of sleepers. Currently, there are large areas planted with Eucalyptus trees in Brazil. A substantial 
percentage of these plantations are implemented on lands that have been previously intensively used by 
agriculture. Thus, the plantation of Eucalyptus forests helps to the recovery of depleted soils and also helps 
to reduce deforestation of the remaining native forests. The Eucalyptus woods meet the demand for many 
purposes, including the manufacture of railway sleepers, as well.  
 
One of the main negative points of wooden sleepers is the deterioration, caused by biotic agents that 
decompose organic matter and by other decaying causes (abrasion, wear, etc.). Therefore, treatments to 
extend the service life of sleepers, increasing the economy of the process as well, are essential. These 
preservation treatments are based on chemicals that may cause serious harm to the environment and to 
people, if proper care is not taken. This is the reason for the continuous search for new technologies and 
greener chemicals for preserving wood and to offer environmentally friendly products. Thus, this mini-
article aims to provide some environmental and technical considerations on Eucalyptus wooden sleepers, 
and show what is being done to make this activity as minimum impact as possible.  
 
Since the implementation of the first Eucalyptus plantation forests in Brazil, at the beginning of past 
century, many studies have been presented evaluating their capabilities to become source of raw material 
for wooden sleepers (Andrade, 1961). That's because the initial commercial Eucalyptus plantations in 
Brazil were implemented by a railway company, Paulista Railways Company. Navarro de Andrade (1961) 
pointed out in his initial studies with 17 year-old Eucalyptus globulus stands that a life service time of 9 
years could be obtained for the wooden sleepers without any wood treatment.  

The first Eucalyptus sleepers were used in Brazil in the year 1907, in the construction of Madeira-Mamore 
Railway. They were imported from Australia and were made from species of particular use for this 
purpose, such as Eucalyptus marginata and Eucalyptus diversicolor (REMADE, 2003). According to a 
study by Andrade (1961), the Eucalyptus trees more suitable to the manufacture of sleepers would be as 
follows: Eucalyptus camaldulensis, E. tereticornis, E. botryoides, E. paniculata, Corymbia maculata and 
C. citriodora. The genetic tree breeding also enabled other species of Eucalyptus trees to be grown and 
offer woods with ideal properties for using on railroads. They are as follows: E. cloeziana, E. marginata 
and E. diversicolor (Alves and Sinay, undated). Other species cited as good raw materials for wooden 
sleepers are: E. crebra, E. camaldulensis, E. microcorys, E. paniculata, E. propinqua and E. tereticornis, 
mainly due to high wood density and strengths they have (Boland apud Shimizu and Carvalho, 2000).  

 
According to Faria (2006); Marzola (2004) and REMADE (2003), the main wood properties for the 
Eucalyptus to fulfil the needs and for using as railway sleepers are:  
 
• Specific gravity or density: The Eucalyptus species more suitable for the manufacture of sleepers should 
be those with high density woods. This allows the wood to resist mechanical wear and mainly to support 
the weight of the load applied by the trains (REMADE, 2003).  
• Hardness: The ideal Janka hardness to the woods used for sleepers should be between 645 and 1,108 
kg/cm². According to REMADE (2003), these values must be high precisely because there is a direct 
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contact of wood with the hard rails. Furthermore, the author also points out that the Eucalyptus woods used 
as sleepers have higher hardness than the majority of woods from Brazilian native forests used for the 
same purpose. 
• Resistance in relation to the nails: The wood used as sleepers needs to support the stresses exerted by 
the load and to resist the pull-off and/or loosening of nails or screws, which could cause enlargement of the 
rails, requiring more frequent maintenance. In an experiment performed by the IPT, REMADE (2003) 
mentioned that comparing the resistance of several species, the woods from E. paniculata, E. siderophloia 
and C. citriodora had higher values for this property than most of the traditional tested native species.  
• Static bending strength and modulus of elasticity: The sleepers of wood must be rigid and prevent 
deformation by the action of loads, but this rigidity must ensure the fixing of the rails, enabling them to 
move slightly in the passage of locomotives. Both to the static bending strength and modulus of elasticity, 
the wooden sleepers made of E. paniculata, E. siderophloia, C. maculata, C. citriodora proved to be better 
than the majority of those manufactured with woods from native Brazilian woods (REMADE, 2003).  
• Dynamic bending strength: The wood of the Eucalyptus should be resistant to mechanical shocks 
mainly due to the fact of having to resist to loads of varying intensity on their use. Therefore, the 
Eucalyptus sleepers must be compatible to resist the lateral and longitudinal loads that this utilization 
require. Also on this property, the tested Eucalyptus sleepers were better in performance than those of 
native woods (REMADE, 2003). 
• Resistance to cracking: According to Andrade (1961), the cracks are one of the properties that 
depreciates some species of Eucalyptus for being used to railway sleepers manufacture. This feature is 
considered one of the most important for the proper performance of the sleepers in their functions. The 
eucalypts wood species more resistant to the appearance of radial cracks were proved to be: C. citriodora, 
C. maculata, E. siderophloia and E. paniculata. The highly planted E. grandis and E. saligna showed high 
susceptibility; and E. tereticornis, E. rostrata and E. botryoides were classified as moderately resistant to 
cracking. The latter ones (moderately resistant) requires anti-cracks connectors or straps to avoid this extra 
depreciation, when used as sleepers (REMADE, 2003). Andrade (1961) observed high losses of 
Eucalyptus sleepers due to top cracking. The woods of these cracked sleepers were sourced mainly from 
young trees. The author comments that the larger the diameter and the tree age, the lower are the chances 
of cracking in the manufactured sleepers.  
 
According to Marzola (2004), a major problem with the use of wood for railway sleepers is the lack of 
quality, reducing the durability of them. To avoid quality and dimensional problems, the Brazilian 
government encouraged the creation of the NBR 7511 and NBR 6966 standards, which sets out the levels 
of tolerance allowed for the use of wood as sleepers. There are two types of rail gauges that wooden 
sleepers should perform, according to the following dimensions of length, width and height: 1.60 m rail 
gauge - 2.80 x 0.24 x 0.17 m; 1.00 m rail gauge - 2.00 x 0.22 x 0.16 m  
 
The Brazilian technical standards governing wood sleepers qualifies them in three classes: 

• Class 1 – Sleepers coming from high quality treated hardwoods. Among the highest quality woods in this 
class: aroeira, mulberry, Brazilian rosewood, angico, ipe, among others.  
• Class 2 – In this class are the best quality Eucalyptus woods, and the jatoba, macaranduba, peroba, 
Brazilianwood, angelim, among other woods.  
• Class 3 – Timber species belonging to both classes 1 and 2, however, containing some tolerable defects. 
The standards are flexible, but they have specifications to the level of defect presence, such as cracks, 
knots, bends, crevices, holes of insects and height differences (REMADE, 2003; Dexheimer, undated). 
With regard to top cracking , one of the main problems of Eucalyptus woods, the tolerance goes up to 25 
cm long cracks when corrective measures, such as anti-cracks clips and straps are used. For the presence of 
knots, they should never be in the area of fixing rails, the most sensitive region. Knots must not exceed 
dimensions of 2 cm in diameter and 8 cm deep. Regarding the sleepers height, the differences between two 
points of the same face must not exceed 1.5 cm (Dexheimer, undated). 
 
The main disadvantage for the use of wooden sleepers compared to some other raw materials is the 
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potentially short durability. The wood, although it is a renewable raw material, is a product subject to 
weather effects and the action of fungi and other decaying organisms, not to mention even the wear and 
abrasion. Therefore, chemical treatments to extend product life are essential (Marzola, 2004).  
 
In general, according to Marzola (2004) and Alves and Sinay (undated), the treatment of sleepers to 
increase their quality and durability are achieved in Sleepers Treatment Stations (STS), which exist in 
wood preservation mills. The following steps should be followed to improve the performance of sleepers: 
 
• Drying of the sleepers. First outdoor wood drying followed by autoclaving to remove the remaining 
moisture under vacuum.  
• Wood processing. Stage where wood is perforated, adjusted in dimensions and in surface specifications. 
• Impregnation with preserving chemicals. Processed in an autoclave under pressure, where there is the 
application of preservation chemicals such as creosote (with some restrictions of use in Brazil), CCA 
(chromium-copper-arsenic) or CCB (chromium-copper-boron). 
• Recovery of chemical products. The remaining and excessive chemicals used as preservatives are 
removed from autoclave and later used to preserve other sleepers. 
 
The wood preservation chemicals are considered toxic and they require special cares to minimize their 
potential damage to Nature and to living beings, including the people in the working-places. Therefore, the 
process for planning, controlling, monitoring, and the use of closed-loop to liquid and gaseous components 
recycling are essential.  
 
The concerns for environment protection has stimulated researches in search of chemicals with lower 
toxicity for using in wood preservation, with higher selectivity and short life spans in the environment. The 
studies seeking to increase the wood durability along its use in the function are also being conducted, 
reducing the need for sleepers replacement to a minimum.  
 
Ferreira (2002) studied the optimal sizing of prismatic sleepers made from Corymbia citriodora wood, in 
search of timber economy for optimizing the use. Thus, testing the mechanical performance through 
laboratory static and dynamic tests, the author concluded that reducing the basic dimensions of the sleepers 
would be possible without changes in their performance and lifecycle.  
 
Replacing of wooden sleepers by other raw materials, such as waste plastics, resins and sawdust 
composites are also alternatives under study. Ribeiro and Matthiesen (2006) studied the efficiency and 
performance of sleepers produced with a composite made with C. citriodora and Pinus taeda sawdust's 
and polyurethane derived from castor oil (mamona oil). Their tests were performed according to standard 
NBR 7190/97, showing that the proportion that proved to offer best results on elastic modulus and bulk 
density was 30% polyurethane. The same composite was tested for stringent weather conditions for two 
months, and the results were considered satisfactory. The authors concluded that the composite could yield 
railway sleepers that would be classified as Class 2 of timber sleepers.  

The increasing demand for wood, as well as increased concerns about environmental issues, should 
encourage the more conscious and rational use of wood, with minimal losses. For achieving these goals the 
following measures are recommended: search for ideal quality woods, compliance with specifications, 
monitoring performances in use, preventive works to reduce wood losses, etc. Compliance with sleepers 
quality standards should also be stricter and more effective 

Further studies aimed at increasing the durability of Eucalyptus railway sleepers, the use of less aggressive 
preservation chemical compounds, the correct management of operations, the use of waste raw materials as 
wood sawdust and plastic are suggested to be encouraged, thus increasing the sustainability at the railroad 
business. 
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Strange growth on Eucalyptus  polyanthemos 
By  Phil Hempel 
 

 
 
The odd growths in the photo appeared on one low small branch of a young E. polyanthemos. Some have 
light red coloured bases, some are all green. They mostly have four distinctive symmetrical “horns” and 
come off the limb at ninety degrees, in any direction, there are in excess of fifty of the growths with the 
length of the horns being from 2.5 to 5 cm long.  
 
I have a passing interest in mistletoes and thought that these growths may be mistletoes starting shoots, but 
there were too many of them and some growths were starting from the underside of the limb. The position 
of the growths also appeared too low to the ground, about 50cm to 1m, for a mistletoe bird to visit. 
 
 I sent a photo to Mike Williams from APS Yarra Yarra who made a comment that they may be galls.  I have seen 
many galls on trees but they have never been so symmetrically formed, almost like new growth. I cut one open and 
found a grub inside so it was a gall. I searched on the web and when I included “four” (for the number of wings on 
the gall) and “gall” up came Apiomorpha munita the “Four horned gumtree gall”. It describes the gall in detail with 
the small galls being female and the large ones male, which only lives for a day after exiting the gall whereas the 
female can live up to five years. The gall is an Australian endemic genus that only lives on Eucalyptus trees so it can 
live here as long as it likes. They are attacked by parasitic wasps and eaten by cockatoos and parrots.   

-------------------------------------------------------------------------------------------------------------- 

 

Swamp Gum defies the flames 
Australian Horticulture,  March 2010 

 
An iconic Eucalypt tree has become a symbol of the restoration process after the 2009 Black Saturday fires 
in Victoria. Charles Sturt University (CSU) senior botanist Dr. Geoff Burrows has discovered that the 
Mountain Ash is better at re-sprouting after fire than first thought. 
A CSU research team, consisting of Dr. Burrows, David Waters and Dr. John Harper, found that the 
Mountain Ash, contrary to popular belief, can grow back from special ‘buds’ under its bark like most other 
Eucalypts, as well as from seedlings that grow from seed in the ash covering the ground after a bushfire. 
“The Mountain Ash or Swamp Gum” with the scientific name Eucalyptus regnans, is known as a fire 
sensitive Eucalypt that does not regenerate well after a serious bushfire, “Dr. Burrows said, who specialises 
in the ways that Australian’s Eucalypt trees regenerate after bushfires. 
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“In high-intensity fires such as those seen on Black Saturday, the tree is killed and doesn’t re-sprout from 
the base or the branches like almost all other Eucalypts. “Mountain Ash usually regenerate as fast growing 
seedlings. This results in forests of Mountain Ash that are all the same size and age. 
“Recently, however, scientists have found Mountain Ash forests with mixed-aged trees, indicating older 
trees here had probably survived less intense fires, re-sprouted from stems and branches and continued to 
grow, along with seedlings.” 
Forests of Mountain Ash are found in the hills and mountains of southern Victoria and Tasmania, now 
mainly in national parks and State forests. 
The Mountain Ash is reputedly the world’s tallest flowering plant, growing to a height of 100m.  
“After further investigation, the Charles Sturt University researchers found that adult trees had thick bark 
around the base of the trunk and remarkably thin bark higher on the stem, making them very susceptible to 
flames in the canopy,” Dr Burrows said. 
“It seems that Mountain Ash put most of their energy into growing very tall as seedlings, leading to these 
incredible slender saplings and trees, and only grow thicker bark at their base later in life. 
“We previously found that other Eucalypts had unique fire-protected bud-forming structures deep in their 
bark. 
“Other researchers had suggested that Mountain Ash was such a poor ‘re-sprouter’ because it didn’t have 
any buds in its stems and branches. 
“However, we found that Mountain Ash does have the typical, highly specialized, Eucalypt bud-forming 
cells.” 
“This means that older Mountain Ash trees can re-sprout, as long as the fire is not too intense and the thin 
bark in the canopy can still protect them.” 
“It also means young trees and saplings are very susceptible to fire, as they have this bark and little 
protection for these buds” 
The research is due to be published in the April issue of the American Journal of Botany. 
 

Request for Identifying problem growth 

 
Dear ESG 
I have a problem in my nursery with mainly Eucalypts. As you will see from the attached photos the leaves 
curl on the edges, mostly have thickened edges to leaves & sometimes have an exaggerated midrib (width). 
Sometimes the stem elongates abnormally between nodes & leaves will be smaller, narrower & more 
pointed than normal.  

I plant seeds in Sept, Oct & Nov & the problem seems to occur at the same time regardless of the size of 
seedlings (I have some plants 30cms high just getting it in late January & others 5-10 cm’s high with the 
same symptoms) which seems to indicate a weather or temperature induced disease. It is prevalent in 
another nearby community nursery in plants I have not handled, & has affected plants for the last 8 or so 
years. It has not killed any plants & they seem to eventually grow away from it. I have noticed that milk 
thistles that invade pots in the community nursery seem similarly affected. I have suspected that a 
Brachychiton growing beside the community nursery may be the culprit, but have no real proof of that. 

You can see on the photo of E. molluccana that the disease has appeared from one pair of leaves to the 
next. 

I would be grateful if you could put the attached photos on the web newsletter with a request for help in 
identifying the disease &/or possible cures. 
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  Eucalypt seedling problem-- E. maculate 

  
Eucalypt seedling problem- E. moluccana                                Eucalypt seedling problem- 

Thanks & Regards 
Ian Roberts,  

Reply’s can be made to;  
Postal: Po Box 148, Blyth,  SA    5462 
Phone:  08  88445175;  a/h 08  88445025 
Email: medika@adam.com.au 
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Have also attached a photo of a rather unusual hybrid - was planted as E. beardiana, but is I suspect a       
E. rameliana/beardiana hybrid. The single plant in my garden is about 1.5 metres high, a compact bushy 
shape & had a good covering of flowers that were about E. kingsmillii size. Buds were very glossy light 
green. Waiting now to see if it sets seed.  Regards  Ian Roberts, 

 
 

 E. rameliana/beardiana hybrid  

------------------------------------------------------------------------------------------------------------ 

 
Articles and questions are most welcomed (actually they are wanted).  
Please send all correspondence to my;  
email address;      tallowwood@hotmail.com     
or  postal;    PO Box 456,  Wollongong  2520
 

-----------------------------------------------------------------------------------------------------------------------------------------            

 

Myrtle Rust Update 

You may have heard over the last few months of an outbreak of Myrtle Rust on the Central Coast. 
While containment in the nurseries had been largely successful, in recent weeks the situation has 
significantly worsened with it’s detection in bushland across 30 000ha of the Central Coast. Spread of 
this disease can be carried from one bushland reserve to another on clothing following contact with 
infected foliage. Myrtle Rust is a South American rust fungus which is previously unknown in this 
country and has the potential to devastate our over 5000 species of plants in the Myrtaceae family. This 
includes Eucalypts, Angophoras, Tea Trees, Bottlebrush, Paperbarks and Lilypilly amongst some of our 
most iconic, valuable and well loved bushland plants. The current situation for the control program for 
this disease is that we need all the help we can get from those who live in and around, work in or enjoy 
ourbushland. 
 
 



9 
 

To help us please :  

• make yourself familiar with what this rust looks like and contact the Exotic Plant 

Pest hotline number 1800 084 881 to report it immediately if found anywhere, 
whether it be a backyard, nursery or in bushland.  

• Prevent the spread of the rust by taking precautions listed in the attached flyer, 

Preventing the Spread of Myrtle Rust in bushland. This is most important if you are 
visiting multiple sites, and especially if you visit any bushland on the Central Coast. 
Please make it a habit to wash all your clothing, including hats and gloves, after visiting 
any bushland before going to another site. Pay attention to tools, boots and tool pouches 
using a 70% solution of methylated spirits. Of course for many of you that just work a 
single site there is little risk, and at this point in time it has not been found in bushland in 
Northern Sydney, but then the spread of this disease has been by people in the time 
between infection and detection.  

• If you wish to go one step further we need people to actually report an absence of 

rust across out bushland areas, by looking for it, and if not finding it then reporting 

that on the attached survey sheet. That way we know which areas people have been 
looking for it and which areas need to be checked.  

 
For more information there are two web sites you should be aware of – lots of information and plenty to 
download : 
 
http://www.daff.gov.au/aqis/quarantine/pests-diseases/myrtle-rust/myrtle-rust-qa 
 
http://www.dpi.nsw.gov.au/biosecurity/plant/myrtle-rust 
 
For regular weekly updates I would strongly suggest subscribing to the Myrtle Rust Campaign mailing 
list by visiting http://www.dpi.nsw.gov.au/biosecurity/plant/myrtle-rust and hitting the "Subscribe" 
button. 
 
Otherwise you are most welcome to contact me to discuss what you can do to help and I can give you a 
great deal more information. Your vigilance and diligence on this matter is appreciated. Please forward 
this information on to all your members especially bushwalking groups. 
 
Regards 
Matt Springall 
Acting Ranger | Lane Cove National Park  
Parks and Wildlife Group | Department of Environment and Climate Change 
Lady Game Drive Chatswood NSW 2067 
ph: 8448 0403 | Fax: 8448 0444  
email: matthew.springall@environment.nsw.gov.au 

 

 
Photos contained below offer some examples of the Myrtle Rust 
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This photo shows the mature bright yellow uredinial pustules clearly visible on 

the dark purple leaves of A. flexuosa cv 'Afterdark'. 

 

 
Young Turpentine leaves infected with Myrtle rust showing leaf distortion 

 
Photos care of Prime Facts, Aug 2010, 2nd edit.: Myrtle Rust 

 



11 
 

Membership 
New members wishing to subscribe to the Eucalyptus Study Group, please fill out the following 
application and forward to  Sue Guymer at;  
Email: aitchguy@gmail.com  
Postal: No.  13 Conos Court, Donvale Vic. 3111 
 
Annual membership costs are; 

• $A 10 per year national members, newsletter mailed(black and white). 

• $A 20 per year international members, newsletter mailed(black and white). 

• $A 5 per year, national and international, newsletter emailed, full colour PDF. 

All subscriptions can be mailed via a cheque (made out to the Eucalyptus Study Group) or payment 
made via direct deposit into the account listed below. For payments made via direct deposit, please add 
your name as reference.  

Post address; Eucalyptus Study Group  c/- 13 Conos Court, Donvale Vic. 3111 

Bank details:  
BSB No:  033-044 
Account No: 289 847 
Account name: ASAGP Euc. Study Group 

 

 
Application for membership to the Eucalyptus Study Group 
 
Date: ……………………………… 

 

Name:……………………………………………………….. 

 

Postal address: ………………………………………….   Post code……….. 

 

Contact Phone number:……………………………….. 

 

Email: ………………………………………………………. 

 

Payment method:  Cheque T  Direct Deposit T 
 

 

 

 


