MECHANICAL PROPERTIES OF WOOD
Course Code:  FPE 2202

Credit Units: 4 CU

Contact Hours: 60

Course description

This course introduces students to basic principles of materials science with specific concern of wood as non-isotropic inhomogeneous material.

Course Objectives

The overall objective of the course is to enhance the understanding the mechanical properties of wood and demonstrate how they are important in various timber applications. 

The specific learning objectives: 

· To study the unique behavioral characteristics of wood under service

· Understanding the forms and causes variation in strength properties of wood

· Understanding the factors that affect the strength properties of wood

· To know  the importance of particular strength properties of wood in timber utilisation

· To  Understand the wood strength testing procedure 

· Appreciating the linkage between physical and mechanical properties of wood

· Appreciating  why certain timber species are preferred for certain uses 

Learning Outcomes

At the end of the course the student should be able to;

· Advise on the appropriate use of wood basing on their mechanical properties

· Carry out an evaluation of  timber strength and classify them for different uses

· Predict the suitability of wood in timber utilisation using the knowledge of timber material science

· Predict the influence on environmental factors on the mechanical response of wood and wood based products subject to short and long term applied loads.

· Identify research gaps in wood utilization and come up with innovative strategies for improvement.

Course outline 


· General Introduction ( 2 LH)
· stresses, Stress / strain relationship (6 LH, 4 TH )
· anisotropic behavior of wood ( 6 LH, 4 TH)
· Mechanical properties of wood and their evaluation  ( 6 LH, 2 TH)
· variation in strength properties of wood  (5 LH, 2 TH, 6 PH )
· factors affecting wood strength properties  (4LH, 3 TH, 5PH)
· Creep and Stress relationship. Elastic properties: Modulus of elasticity (6 LH)
· Rigidity (shear moduli) and Poisson's ratio and elasticity anisotropy  (5 LH)
· Strength property testing, Selection of wood for different applications (5 LH, 4 PH)
Mode of delivery

· Lectures 45 LH

· Tutorials 15TH

· Practicals 15 PH

Mode of assessment

· Continuous assessment (coursework, test) = 40%

· University examinations = 60%

Reading list 


Bowyer, J. L., Shmulsky, R. and Haygreen J. G. (2003). An Introduction. Forest Products and Wood Science. Fourth Edition. Iowa State Press.

Dinwoodie, J., M. (1981): Timber: its structure, nature and behaviour. Van Nostrand Reinhold Company, New York. 

Ishengoma, R.C., and Nagoda, L. (1991): Solid wood: physical and mechanical properties, defects, grading and utilisation as fuel. A teaching compendium, Sokoine University of Agriculture 

Kityo, P.W. and Plumptre, R.A. (1997). The Uganda Timber User’s Handbook, a guide to better timber use. Common Wealth Secretariat London. 

Lavers G. M. (1983). The strength properties of timber. Building Research Establishment Report.

Odokonyero, G., 1998. Basic density and some strength properties of Pinus Caribaea, Pinus Kesiya & Pinus Oo carpa, Grown in Katugo Uganda. MSc. thesis, Sokoine Unversity of Agriculture, Morogoro.

Tsoumis, G. T.  (1991). Science and technology of wood structure, properties, utilisation. USDA (1974): Wood Handbook: Wood as an Engineering Material.  

Zziwa A., 2004. An investigation of physical and mechanical properties of some lesser-known timbers of Uganda used for construction. M.Sc. thesis

