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INTRODUCTION 

The main materials used in the construction sector are timber, steel, and concrete. 
However, among these three basic building materials used today in modern construction, 
the usage of timber is ranked the lowest. And yet, timber has been used by man in 
construction since time immemorial. Along the way, timber has been neglected as a 
material of choice for building projects. In other words, we have lost touch with timber as 
we moved with the times. How did this situation came about? Why are we not using timber 
as much as our fore-fathers? 

There are several reasons why we are not using timber as much today as we have been in 
the past. The main reason is that many builders are not comfortable in using wood and thus 
will shy away from choosing this material. By and large, they do not understand timber and 
are influenced by the common myths and fallacies that are associated with timber. 

How often do we hear statements such as: 

 Timber does not last.......... 
 Timber is a fire hazard........... 
 Timber is not stable.......... 
 Using timber contributes to the destruction of the environment........? 

But, are these statements true? Or are they merely misconceptions born out of hearsay and 
ignorance? In reality, the truth is out there! In the following paragraphs, we will try to dispel 
these myths and address the misconceptions by presenting the real truth about using 
timber.  

 

THE NATURE OF WOOD 

One fundamental difference between timber and the other building materials is that timber 
is a biological material and therefore is subject to environmental influence during its 
formation and development. This makes timber variable, e.g., variable densities and 
technical properties. In other words, no two pieces of timber are similar, even if the two 
pieces come from the same tree. This creates a lot of confusion among users and failing to 
grasp this tenet has led to many mistakes in construction. The end result is that timber gets 
the blame for the mistakes thus adding to the host of myths surrounding timber. 
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However, once we understand the intrinsic characteristics of the material, timber can be a 
most accommodating material, offering almost unlimited variety in form and colour. In 
addition, timber is the only truly renewable material among the common building material 
and therefore the ‘greenest’. In actual fact, using timber actually contributes to the 
conservation of our environment and mitigates climate change. 

As mentioned above, wood is not a synthetic material, where the properties can be defined 
through formulations during manufacture. This makes wood difficult to handle as the 
variations in properties has to be considered. In order to understand the behaviour of wood, 
a few fundamental characteristics of wood must be kept in mind. 

Wood is a biological material 

As a biological material, wood is made up of cells. These cells are elongated and are 
arranged along the longitudinal axis of the tree. The cells themselves are made up a 
complicated mixture of polymers of cellulose, non-cellulosic carbohydrates, and lignin. 
These cells and the way they are arranged impart outstanding physical and mechanical 
properties to the wood. The down-side to being a biological material is that its formation is 
heavily influenced by the environment. Unlike steel and concrete, where the properties are 
predictable, the properties of wood exhibit a large variation. Wood cut from the same tree 
often exhibit differences in physical and mechanical properties. This is because of the 
environmental factors that influence the development of wood in the tree. For example, 
one side of the tree may get more sunlight than the other side (this can happen especially in 
the temperate regions where the sun is seldom overhead and only rise and set just above 
the horizon). The side that gets more sunlight will grow faster than the side that is shaded. 
Faster growth means bigger cells with thinner cell walls, while slower growth will produce 
smaller cells with thicker walls. Timber with thick-walled cells is generally stronger than that 
which contains thin-walled cells. These variations must be given due considerations during 
utilisation. 

Wood is anisotropic 

The cells that make up wood are elongated and are arranged along the longitudinal axis of 
the tree. Due to this arrangement of the cells, the load-bearing capacity and the 
dimensional movement of a piece of wood differ in all the three major axes. It was found 
that when timbers are loaded parallel to the grain, they can carry a much greater load (in 
the order of 8 – 12 times) than when they are loaded in the direction perpendicular to the 
grain. That is why wood is stronger when used as a post or column than as a beam. 

 

 



Wood is hygroscopic 

Due to its fibrous make-up, wood is subject to changes in the moisture content of its 
surroundings. Wood will absorb water if the surrounding has a higher moisture content, and 
conversely will give up its moisture content if it is wetter than the surroundings. These 
absorption and loss of water will cause the wood to swell or shrink. Furthermore, the 
anisotropic nature of wood will cause unequal dimensional movement in the three axes. 

The dimensional movement of wood is one of the most serious considerations that must be 
catered for in using wood for construction purposes. To eliminate excessive movement 
during its service life, the moisture content of the wood must match the moisture content 
of the surroundings. 

Wood is inert 

Wood is surprisingly inert to most chemicals. When wood is exposed to atmospheric 
conditions, it will only erode at a rate of 0.25 inch per century. This property makes wood 
the perfect choice for applications that require corrosion-resistance, such as industrial 
factories and workshops. 

Wood is biodegradable 

Being a biological material, wood is subject to attacks by biodeteriorating agents, such as 
fungi and insects. Since wood is essentially made up of cellulosic material, anything that can 
digest cellulose can attack it. Furthermore, most wood cells contain a certain amount of 
sugars and starch, which is a rich food source for both fungi and insects. 

One of the greatest challenges facing utilisation of wood is to prevent such attacks from 
destroying the structure. However, modern technology has provided many solutions to this 
problem, and the choice of the right option will depend on the application. 

Wood is combustible 

It is an unfortunate fact that timber is combustible. Timber will ignite when the temperature 
reaches 260o C. However, timber chars at a slow rate of 0.6 mm per minute, thus giving the 
occupants of the building plenty of time to evacuate the building. The topic of fire 
performance of timber is dealt with in more detail in a later section of this paper. 

 

POSITIVE ATTRIBUTES OF TIMBER 

With a good understanding of the nature of timber, it is possible to utilise this material in 
any construction projects. Over the years, timber has proven itself to be the most versatile 
building material. This is because timber has a number of positive attributes that no other  



material can duplicate. The inherent variation found in timber is a boon to architects and 
interior designers as it offers a wide variety of choice. Among the positive attributes of 
timber are:- 

Strength 

Timber has a high strength-to-weight ratio. This means that for the same loading, the weight 
of timber required is much lower than the weight of other material, as much as 16 times 
that of steel and 5 times that of concrete. Weight for weight, timber can carry a heavier load 
than steel. 

This positive attribute of timber has already been taken advantage of as more and more 
multi-storey building are being build using timber. Currently, the tallest timber building is 
the Forte, a ten-storey apartment block in Melbourne. In the plans is a 22-storey office block 
to be built in Norway, while Canada is talking about a proposed 34-storey all-timber 
building. 

Durability 

For a material that is biodegradable, durability can be considered as a positive attribute. 
This is because timber can be easily treated with chemicals to enhance its durability. Once 
treated properly, timber can be more durable than most materials. The timber bridges 
found in Norway and Sweden are all designed for a 100-year service life. 

Excellent insulator 

The cellular make-up of timber is directly responsible for the insulating property of timber. 
The cells act as hollow tubes that are filled with air, rendering the material an excellent 
insulator against temperature and sound. In fact this arrangement is copied by modern 
insulating materials such as polystyrene foam. 

As an insulator, timber is:- 

6 times better than brick 

8 times better than glass 

15 times better than concrete 

390 times better than steel 

1,700 times better than aluminium. 

One simple fact that is often forgotten is that an insulator will not only keep heat inside the 
building but will also keep heat out of the building. Thus a timber building requires a 
minimum external energy to keep within the thermal comfort zone. 



Acoustic properties 

Again, due its cellular make-up, timber exhibits excellent acoustic properties. It has better 
sound-dampening capacity than most other materials such as concrete, which reflects 
sounds with strong echoes. 

This positive attribute makes timber an excellent choice for lining music halls and 
auditoriums. 

Versatility 

With the large number of species available, timber offers the widest choice in terms of 
application. As it is a natural product, there are thousands of grains and shades to choose 
from globally. Timber can be used for structural and decorative purposes, combining 
function with beauty. Timber adds to the character of any building. 

Energy efficient 

Processing timber requires very little energy compared to other building material. The 
production of one tonne of cement requires 5 times more energy than the production of 
one tonne of timber; 14 times more energy for one tonne of glass; 24 times more energy for 
one tonne of steel; and 126 times more energy for one tonne of aluminium. This makes 
timber a more eco-friendly material than the others. 

Fire performance 

Although timber is combustible, it out-performs the other materials in an intense fire. 
Concrete will crumble and steel will buckle and loses about 90% of its strength at 230oC, 
while timber will not ignite until it reaches 260oC. 

During a fire, the timber may initially ignite but it will burn at a slow rate forming a layer of 
char in the process. This layer of char acts as an insulator, keeping the interior of the timber 
below ignition point. In addition, this layer of char will prevent oxygen from reaching the 
interior, thus inhibiting any further burning. That is why after an intense fire, we often see 
timber beams holding up melted steel. 

 

GREEN CRENDENTIALS OF TIMBER 

Very often we hear that using timber is not good for the environment, and that harvesting 
timber will contribute to climate change. This is one of the most common fallacies in the 
construction sector. But is this true? The short answer is NO. In fact using timber contributes 
positively to the health of the environment. The following paragraphs will explain in detail 
why in fact we should use more timber for the sake of the environment. This is because 
timber is the ‘greenest’ material available to the construction sector. 



Carbon sequestration 

As the tree grows, it adds new cells. The cellular material of these cells is mainly made up of 
carbon, oxygen, and hydrogen. The source of carbon is the carbon dioxide that the tree 
absorbs through photosynthesis. In its lifetime the tree actually acquire (or sequestrate) 
carbon. Therefore, the more trees we grow, the more carbon is sequestrated. 

However, in its natural environment, trees do die. The causes of death can be due to old 
age, diseases, lightning strikes, wind damage, or forest fires. When a tree dies, it begins to 
rot, and the end product of this rotting is carbon dioxide. In other words, the carbon that 
has been sequestrated in its lifetime will be released back into the atmosphere. Therefore 
even if we leave our forests untouched, we would still not gain anything. 

Carbon locking 

The carbon that has been sequestrated during the lifetime of the tree will remain ‘locked’ 
with the tree as long as the timber is prevented from rotting. Harvesting the trees before 
they die will mean that the carbon will remain locked. This is the main reason why we 
should remove the trees from the forest and use them before they have a chance to die and 
rot. 

Another reason for harvesting the trees is that as the trees get older, the stop growing or 
grow at a slow rate. This means that less carbon will be absorbed by old forests. Harvesting 
the older trees will allow the under-storey trees to grow and they being much younger will 
grow faster and absorb more carbon. 

Climate change mitigation 

Green house gases, among which is carbon dioxide, have been blamed for causing climate 
change. If this is true, then withdrawing and locking up the carbon dioxide from the 
atmosphere will definitely have a positive impact. If we continue to plant and harvest trees, 
we will be reducing the amount of carbon dioxide in the atmosphere, thus mitigating the 
effects of climate change. 

Sustainable resource 

Timber is the only building material that is sustainable. Trees that are harvested can be 
replaced with new trees. All other materials are exhaustible in the end. Moreover, the 
planting and harvesting trees contribute to the health of the environment through the cycle 
of ‘absorb-and-lock’ of carbon dioxide from the atmosphere. This makes timber the ‘moral’ 
choice if we are at all concerned with the state of the environment. 

Unfortunately, many big corporations when framing their CSR policies have included clauses 
that exclude timber in their building projects. This is because they tend to pander to the 
greenies that are spreading the misconception that using timber is bad for the environment. 



Recyclability 

Timber is fully recyclable. When a timber building is demolished or renovated, the 
recovered timber can be re-shaped and re-sized to be used in another project. In fact, there 
is a growing interest in collecting and re-using timbers that have been recovered from old 
buildings. 

 

CONCLUSION 

The use of timber in the construction sector has declined over the years, due to a number of 
reasons. The main reason is that the newer generation of architects and engineers do not 
understand the nature of the material. They are also influenced by the myths and 
misconceptions that surround timber. But in reality, the truth is that timber offers the most 
attractive option as a building material. 

By understanding the nature of wood and the factors that govern its properties and 
appearance, wood can become the material of choice for the construction sector. 
Furthermore, with its green credential, wood is the most eco-friendly of all the building 
material available. This is in addition to the fact that wood is a renewable resource that can 
be produced in perpetuity if proper forest management is practised. 

 


