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OUTLINE

« Deflection of beam
 Allowable stress of beam
* Brace support

 Light weight section selection
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DEFLECTION OF BEAM
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—  ALLOWABLE STRESS FOR BEAM
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Select the lightest W section to carry a uniformly distributed live load 1.5 k/ft and
dead load (not including weight of beam) of 0.5k/ft on a 30 ft simply supported
beam. The beam does not have continuous lateral support and so must be braced.

Assuming that it will be braced to satisfy compact section requirements, design the
beam using f; = 36 ksi. Use AISC/ASD method.

Section Unit Sx bs d As
o | @ | @ | G | )
W21 x62 62 127 8.24 21 5.072
W14 x 53 53 77.8 8.06 13.92 5.32
W24 x 68 68 154 8.965 23.73 5.24
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Solution:

Assume, beam weight = 60 1b/ft

Design load = 1.5+0.5+0.06
=2.06 k/ft

M=1/8xwxL?=1/8x2.06 X 30° = 231.8 k-ft

~ Allowable stress, f, = 0.66 X fy

=0.66 x 36

= 24 ksi



Sx = M/fy
=231.8/24
= 115.9 in?
5o, Select W21 x 62 which has S; = 127 in® > Sy (required)

Since, assuming beam weight is very close to selected beam weight, only 2 Ib/ft
difference. So no need to revise beam weight.
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© Deflection check:
L/d < 480/f,
L/d=30x 12/21
=17.1

480/f, = 480/24
=20
Since, L/d< 480/f;, , deflection is less than limiting value.




& Lateral support:
~ L.=76bsV F
= 76 x 8.26/ V36
=104in=8.7 ft
L. = 20000/(Fy x d/A¢)
= 20000/ (36 x 21/5.072)
=134in=11.2 ft

Provide spacing of bracing = 7.5ft.
No. of bracing = span/spacing -1 = 30/7.5 -1 =3
So, Use W21 x 62 with three braces spaced at 7.5 fi.
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