6-105. The T-beam is subjected to a bending moment of
M = 15kN - m directed as shown. Determine the
maximum bending stress in the beam and the orientation
of the neutral axis. The locationy of the centroid, C, must
be determined.

M, = 155in60° = 12.99 kN - m
M,= —15sin60° = —7.5kN -m

(25)(300)(50) + (150)(200)(50)
(300)(50) + (200)(50)

=75mm

y:

l,= % (50)(300)° + % (200)(50%) = 114.58 x 10° mm*

I,= % (300)(50)° + (300)(50)(50%) + % (50)(200%) + (50)(200)(75?)
= 130.21 X 10° mm*
My , Mye

o=
Loy

_ —(-7.5)(75)(10°%) . 12.99(10°)(150)

=21.33MPa
130.21x 10° 114.58 x 10°

oa

_ —(=7.5)(-175)(10% . 12.99(—25)(10%)

=—1291MPa
130.21x 10° 114,58 x 108

op

_ —(=7.5)(75)(10°) . 12.99(10°)(-150) _

—12.69 MPa
130.21 % 10° 114,58 x 108
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ly= % (65)(5%) + 2[ % (5)(40%) + (5)(40)(22.5)°] = 256510.42 mm*

I,= 1—12 (5)(65%) + 2[ % (40)(5)® + (5)(40)(30%)] = 475260.48 mm*

Iy, = 2[(30)(22.5)(40)(5)] = 270000 mm*

{—{0 +1000(10°)(270000)](32.5) + [1000(10%)(475260.48 + 0] (44.25)}
[(256510.42)(47526.48) — 2700002]

op= =250.1MPa
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ly= % (65)(5%) + 2 % (5)(40°%) + (5)(40)(22.5)?] = 256510.42 mm*

1—12 )65 + 2] % (40)(5)° + (5)(40)(30%)] = 475260.48 mm*

IZ

Iy, = 2[(30)(22.5)(40)(5)] = 270000 mm*

o _lo+ 1000(10%)(270000)] (— 32.5) + [1000(10%)(475260.48 + 0] (2.5)]
B [(256510.42)(47526.48) — 270000°]

= 203.33 MPa Ans




