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BENDING OF SAWN WOOD PRODUCTS OBTAINED 
FROM CONVENTIONAL SAWING AND PARALLEL 
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1. Introduction
Wooden house construction becomes the 
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strength facilitated improvement of mechanical 
and physical characteristics longitudinal to the 
fibers ten times greater than those transverse to 
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case the fibers are not cut off and bending, tensile 
and compaction strength values are at their 
maximum.

In reality the tree trunk shape is not cylindrical, 
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conventional cutting material.
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2. Investigation of bending stresses in wood 
planks obtained by various log sawing schemes 
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modulus of elasticity.

The solution shall be found out for one of the 
simplest bar schemes (Fig.3).

The task is to be solved using the methods of 
theory for anisotropic body elasticity. 
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Limiting condition values for this example:
a) y 	 0=�σy = 0

b) y 	 0=�τzy = 0

c) y b	 =�σy = 0                                                (3)
d) y b	 =�τzy = 0

Besides those four limiting conditions, the 
�����5�����C	����
�	#�������������
��������#��

a) 
0

0
b

z�dy∫ =σ

b) 
0

b

z�ydy P
z

h∫ = −σ                                                     (4)

c) 
0

b

zy�dy
P

h∫ = −τH��
&����������������5�������������/�
���������
tapering
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generatrix Fig.3. Scheme of an anisotropic beam
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When solving the similar problem, S.G. Lekhnitskiy 
(Lekhnitskiy, 1957) suggests that the nature of 
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beam, i.e.
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Suggesting validity of the second hypothesis on 
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Thus, considering this condition it is possible 
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3. Conventional sawing method
In this case the function of elasticity modulus 
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(Glukhikh, Khrabrova, Akopyan, 2013), Ez

0, Ezê, Ezñ 
�
��$��5�


Using these values, it is possible to approximate 
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- the edge: for y = 0, elasticity modulus Ezê��= Ezê
ð , 

i.e. is equal to the calculated elasticity modulus Ezê
ð =

- passing point: for y = 
�b

4
 , elasticity modulus Ezc 

is equal to the calculated elasticity modulus Ezc
P =

- the beam middle: for y = 
b

2
, elasticity modulus 

Ez
0 is equal to the calculated elasticity modulus Ezð

0 .

4. Sawing parallel to generatrix
The function of elasticity modulus Ez may be 
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determined by calculation.
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5. Results. Distribution of the elasticity 
modulus across the wood plank width
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Stiffness Wood 
bending,

D2/D1

B1 B2
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��5����/�
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generatrix, D2

-60 60 40 7,833,468 9,046,821 1.15
-60 60 60 7,823,873 9,291,571 1.19
-60 60 80 7,821,558 9,399,283 1.2
-60 60 100 7,820,875 9,454,118 1.21
50 150 50 3,423,186 3,727,653 1.08
50 150 80 3,403,472 3,898,885 1.14
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to tapering. The average elasticity modulus equals to 
Eavg = 16487. It turns out that the elasticity modulus 
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6. Summary
The elasticity modulus describes material properties 
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Stiffness of materials limited by elasticity may be 
compared using the value of elasticity modulus.

Mathematical models describing changes in 
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plank bending strength and stiffness.
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