Forest Products Mechanics
Weekly Exercise 1
Due Monday, September 18, at 09.00.

1. 

a/ A body is elongated from the length of 1 m to the length of 2 m. How much is the accumulated (logarithmic) strain?

b/ Plot uniaxial logarithmic strain as a function of Engineering Strain, for all possible engineering strain values.

c/ Plot uniaxial engineering strain as a function of logarithmic strain, for all possible logarithmic strain values.

2. 

a/ 

The (uniform) strain state of a rectangular material element is known. All strains are small. The unstrained dimensions of the material element in three perpendicular dimensions are X1, X2 and X3. Compute the relative displacement between material points initially located in co-ordinates

(0,0,0) and (X1,0,0)

(X1,0,0) and (X1,X2,0)

(0,0,0) and (0,X2,0)

(0,X2,0) and (X1,X2,0)

(0,0,0) and (0,0,X3)

(0,0,0) and (0,X2,X3).

b/

The (uniform) stress state of a rectangular material element is known. The dimensions of the material element in three perpendicular dimensions are X1, X2 and X3. Compute the forces acting on each of the six element boundaries.

3.

a/ 

The stiffness matrix of the material in Task 2a is known. Compute the stress tensor.

b/

The compliance matrix of the material in Task 2b is known. Compute the strain tensor.

4. 

The on-axis compliance matrix of a two-dimensional orthotropic sheet material is known. The off-axis stresses at 45 degrees from the principal directions are 
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. Other off-axis stress components are zero. Compute the off-axis strains.
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