1-25. A wooden board is subject to a load F ~ N(200,12*) N . The grains of the wood have an

angle of 25° as shown in the figure. Determine the distributions of the normal and shear stress that

act perpendicular and parallel to the grains.
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Solution:
D —> O,
GX:E=L=1X103F, O-yZO, ’Z'Xy:O1 0:650
A 0.02(0.05)
In the new coordinates system, we have
o, +0, O, —0O
0y =t 4 Y 00820+ 7, 5N 260 = 7= + T 005(130°) + 7, 8in (130" ) = 01790, =179F
2 2 2 2

p, =1794, =179(200) =35.8 kPa
o, =179c, =179(12) = 2.15kPa

Ox

Thus, o,. follows o, ~ N(35.8,2.15%) kPa.

o,—0, | . —o, . .
Ty = —( . ]sm 20+1,, 05 20 = —*sin (130) + 7, cos(130°) = -0.3830, =—383F
2 2 '

4, =-383u, =-383(200) =-76.6 kPa



o, =-3830, =-383(12) = -4.6kPa

Thus, 7., follows 7. ~ N(-76.6,—4.6°) kPa . Ans.



