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9-85. The frame supports the distributed loading of 200 N/m
200 N/m. Determine the normal and shear stresses at point
‘D that act perpendicular and parallel, respectively, to the
grains. The grains at this point make an angle of 30° with the
| horizontal as shown.

IZOO mm
L

100 mm

220@2.5)=500 N
Support Reactions: As shown on FBD(a). ; P 1
S
Internal Forces and Moment: As shown on FBD(b). 126m | 125m
2500 250N
Section Properties: )
1
1= ﬁ(0.1)(02’) =66.667( 10°) m’* 20001]=200 N
O, = yA’ =0.0625(0.075)(0.1) = 0.46875( 10") m’ ro-—f-y V:5égﬂ
| l)M:/5oAl-m
Normal Stress: Applying the flexure formula, 05n0.5n
250N ®)

My  150(=0.025)

—— = ————r—— . = 56.25 kP
T T T56667(10%) 2

Shear Stress: Applying the shear formula,

_vg, 50.0‘ 0.46875(107%)

= T eeeeT(I0 (o o ekPa

Construction of the Circle: In accordance to the established sign
1 5625 Kfa

convention, 0, =56.25 kPa, 0, =0 and r,, =-3.516 kPa Hence.

_ G, +0, _56.25+0 ——x 35k kh

6, = ——— = o = 28,125 kPa
avg 2 2 /,X.I

i ; [ g 260"
The coordinates for reference point A and C are hY:d 6‘1

A(56.25, —3.516) C(28.125, O)

The radius of the circle is
R= \f(56425 -28.125)° +3.516? = 28.3439 kPa

Stresses on The Rotated Element: The normal and shear
stress components{ 0. and 7, ) are represented by the coordinates
of pont P on the circle. Here, 6 = 60°.

g, =28.125-28.3439cos 52.875° = 11.0 kPa Ans
7,.,» =—28.3439sin 52.875° = ~22.6 kPa Ans
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