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ABSTRACT 

The effect of moisture on strength properties of four different wood species (Douglas fir, 

Pine, Redwood and Red oak) commonly .used in North Cyprus was determined, The 

compressive strength of woods was determined parallel to grain using compression test. 

The maximum load, and unit weight were also determined parallel to the wood grain, after 

oven drying of wood species for about 24 hours and soaking in water for various amount of 

time ( one part for non soaking, and the other part, for; 2A hours, 24 hours and 8 days 

soakings) respectively, 

Among the wood studied, three are softwoods (Douglas fir, Redwood and Pine), and one is 

hardwood (Red Oak), The mechanical strength performance of the softwood and hardwood 

are almost going the same, the maximum mechanical performance were observed from 

Redwood (L, 27.9 KN, and CS=362.6kPa) at non-soaking, while at 8 days soaking, Red 

Oak was observed to have maximum strength performance (L=9.5KN and CS=l 16kPa) 

than others. It was also observed that the compressive strength of the tested woods was 

reduced as the soaking hours of woods increases. 

It is concluded that Redwood shall be used where there is no moisture than other woods 

studied, and used Red Oak where there is moisture than other wood studied. But both their 

strengths are decreasing with the increase of their moisture content. 

Keywords: wood, Timber, Soaking, Moisture Content, Compression Strength, Modulus of 

elasticity, critical load 
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OZET 

Kuzey Kibns 'ta yogun olarak kullamlan dort farkh agac (Douglas Cami, Carn, Kizilagac, 

Kizilmese) tiiri.inden numuneleri incelenmis ve bu numunelerdeki mukavemetin neme bagh 

olarak gosterdigi degisiklikler cahsilnusnr. Basmc dayamrm numunelerdeki damarlara 

paralel olacak sekilde basmc testi uygulanarak saptanrmstir. Basmc dayammm yam srra 

numunelerin birim agirhk ve maksimum yuk kapasitesi de cahsilrmsnr. Bu ol.umler, 

numuneler 24 saat finnda kurutulduktan ve farkh surelerde (2.4 saat, 24 saat ve 8 gun) suda 

bekletildikten sonra yapilrmsnr. 

Cahsilan ahsaplardan 3 tanesi yumusak (Douglas Cami, Kizilagac ve Cam) ve bir tanesi 

(Kizilmese) sert yapiya sahiptir. Yumusak ve sert yapiya sahip numunelerin mekanik 

ozellikleri birbirine yakm olarak gozlemlenmistir. Kizil agac numunesinde, kuru halde en 

yuksek mekanik performans (Yuk 297.9 KN ve Basmc Dayamm 362.6 Psi) tespit 

edilmistir. 8 gun suda bekletilmis halde en yuksek basmc dayanirm ise, Kizilmese 

numunesinde (Yuk 9.5 KN, basmc dayamm 116 KPa) tespit edilmistir. 

Bu sonuclara gore Kizilagacm kuru ortamlar, Kizilmesenin ise nemli ortamlarda 

kullamlmaya uygun oldugu sonucuna vanlrmstir. Ancak her iki tiire ait numunelerin aartan 

nem ile mukavemetlerinin azaldigi gozlernlenmistir. 

Anahtar Kelimeler: ahsap, kereste, nem icerigi, basmc dayammi, elastisite modulu, kritik 

yuk. 
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CHAPTER 1 

INTRODUCTION 

1.1 Overview 

Drying of wood is one of the mechanical strength properties of timber and the most essential 

in industrial process in the sawmill industry and since it has a great major impact on both the 

manufacturing and cost standard product quality. Therefore this is the main reason behind 

the several scientists that have aimed to improve the industrial drying process by developing 

theoretical models of drying process (Harlin and Vik.man, 2009). 

The water content or moisture of wood mostly expressed in percent as the ratio of the weight 

of water present in the wood to the weight of dry wood substance. For example, a 30-kg 

lumber, which contains 10-kg of water and 20-kg of drying wood substance, would have a 

moisture content of 50%. Moisture content may be greater than 100% due to the weight of 

water in the wood can be bigger than the weight of dry wood substances (Chan, 2009). 

Wood Compressive Strength measure in MP a or Psi is refers to a loading of wood block in a 

direction parallel to the grain till it's deformed. As an Engineer, the knowledge of 

compressive strength let you to understand how much wood species can withstand a load 

parallel to grain. 

The main purpose of this study is to perform accurate measurements on wood during drying; 

oaking and compressed them in order to see the effect of water on strength of the wood, and 

also to describe their own behavior during compressions. Four different timber species 

commonly used in North Cyprus are used which are; Douglas fir, Pine, Redwood and Red. 

Total of four sample of different timber species of the same sizes 20x89x127mm were cut 

from each species and determine their moisture contents by using oven drying and soaking 

methods in order to predict the effect of moisture in wood-timber strength by soaking them 

into water for various amount of time and compressed them in accordance with the Euro 

code 5 (EN1995-1-1:2004(E)). 
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1.1.1 Aim and Objectives of the Research Study 

The general aim of this research work is to follow variation in the wood strength properties 

in order to see the effect of moisture (water) in the strength of the wood among the four 

different wood species commonly used in North Cyprus, in which the standard sizes cut 

according (ENI 995-1-1 :2004(E)) standard. 

Therefore from the above, the following objectives need to be achieved: 

• To study the variation in the wood strength properties of 4 different timber species 

commonly used in North Cyprus. 

• To interpret the effect of water (moisture) on different wood species with various 

amount of time 

• To assemble the 4 woods in according to their compression strength, per soaking 

time. 

• To purely identify subject matter appropriately for further investigation and research 

on the topic. 

1.1.2 Outline of the Thesis 

The following research thesis will be outlined into six chapters in ascending orders. Chapter 

one will introduce the respective topic of the research study; including the reasoning for the 

study and outlining the objective of the research study respectively. 

The chapter two is focused on the previous of research study concerning the main theme of 

the research thesis together with their conclusion. The third chapter will substantially 

focused on material for the research thesis and some factors affecting the material, together 

with advantages and disadvantages of using wood as an engineering material. The chapter 

four is methodology, which is the experimental work of the thesis. Chapter five is the test 

result and discussion and lastly chapter six, which is conclusion and recommendation. 
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1.2 Background of the Study 

1.2.1 Overview 

From the point of view of material science, wood is generally a composite material, 

omposed of cellulose fibers in a lignin matrix and hemicelluloses. According research 

investigation, the cellulose is a very common polymer, with a long chain (that is degree of 

polymerization between eight and ten thousands). The macroscopic organization of these 

hains is mainly the cellulose fibrils. Hemicellulose is much more amorphous with much 

horter chains than cellulose (that is degree of polymerization between two hundred and four 

hundreds) respectively (Rosenkilde, 2002.). 

Although wood timber can be expressed as one of the most powerful and useful material for 

building and also construction, it is important and crucial as a profession in a field of 

engineering structure to distinguished the wood timber of one species from another 

respectively. For example, how a structural engineer can be able to different between white 

oak and normally do not retained liquid and a red oak which according research can be 

retained (Rosenkilde, 2002.). 

It is simple to identify the wood species of one from another through its unique feature 

indeed. These can be its odor, texture density color and hardness and so on. Identification of 

wood timber through reliable required the knowledge of anatomy and its structural species. 

Through knowing the properties of wood, it shown that each wood species has it own unique 

cellular structure which through it can understand its differences and although the can be 

determine the particular useful suitability. Hence, through the knowledge of cellular 

property, it can get blue print for identification of any wood timber species (Laurilla, 2013). 

A good sound understanding of tree growth and wood-timber properties, combined with 

skilful forest management, ensures that we can reliably plan to meet these future timber 

demands, while building a world viable forest and forest product resource respectively. 
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1.2.2 Why Mechanical Test of Timber Species 

There is a lot of reason why mechanical testing of timber species is much important, it is 

because: 

• The person that used to produce and manufactured timber raw material into finished 

product can be able to check its mechanical strength into properties are whether up 

the specification (for example like, EN, IS, BS and so on) 

• To avoid failure in service from the use of materials with inadequate properties. For 

example, like internal defect damage of wood. These are; knot, bow, twist, crook, 

cup, etc. 

Figure 1.1: Internal defect of wood 

• In other to meet the demand of modem industries, through production of a new 

material by following the step of a Research and Development (that is R & D) 

through using mechanical strength test respectively. 

• Knowledge for young's modulus of elasticity, hardness, bending, compression 

strength, ductility of material is highly need for a specific situation and in relevant 

method to the field is considered (Mlouka, 2011 ). 
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1.3 Mechanism of Moisture Content 

1.3.1 Overview 

In most cases moisture in wood follow the process of diffusion, which is the water is 

transport from the region of higher moisture to the region of region of lower moisture. 

Therefore drying of wood begins from the wood exterior and then transport to the center and 

from there the drying is occurring at the outside of the wood. Therefore, wood can attains it 

equilibrium through surrounding air in water content respectively (Raiskila, 2008). 

Normally, when the cell wall of the timber begins to lose water, it is the time that the 

strength of the wood begin to rise. That is at the fibre saturation point the wood begin to 

dried below, therefore from this case the wood strength properties continues to increase 

speedily as drying been progressing. The strength properties of the timber are not normally 

equal in affected during changes of water and even though, properties like bending strength, 

stiffness crushing strength and so on changes less rapidly and show slowly change only in 

dried wood respectively. 

It is better to note that due to lose of 5% in water content from the green wood to others as 

drying in progress in case of end bending and crushing strength, the strength increase with 

change of weather which can be higher in small wood clear specimen than in large wood 

specimen, so therefore an increase in strength can cause to extent seasoning with checking 

development (Raiskila, 2008) .. 

1.3.2 Why we Dry Wood 

Wood is dry for so many reasons, among the most important reasons are as followed: 

• To minimize changes in dimension; wood always shrink or swell with changes in 

moisture content. If it is dried to the moisture content, it will attain in use and is then 

placed in a reasonable stable environment; further changes in main dimension will be 

undetectable. 




