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Note: Solve only three questions, Use the AISC specifications.
Q.1: Determine the allowable live load (P) which satisfies the flexural and shear

strength requirements for the beam W18x65 shown below. Using A-36 steel and the
beam was braced at points ABC (the distributed load is only beam weight).
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Q. 2: Select a lightest W-shape for the pin ended column which support an axial
compression force of P = 600 kip shown in figure below, Use AS572 grade 50 steel,
then check local stability.
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W18x65 specification P-22, 23
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Then full laterally supported beam. Check for compact section or not:
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5.1 <————108 o.k.
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40.8 < — = 106.67 0.k. the beam section is compact.

Then Fb = 0.66fy = 0.66 * 36 = 24 ksi

For flexural M = Sx % Fb = 117 *;:i-‘-;- =234 kip — ft
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For shear

frCallowable) = 0.4 « fy = 0.4 % 36 = 14.4 ksi
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The maximum P= 77.61 k/ft.
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Check local buckling:
by 98 10.1
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V50

= 28.04 < 35.779




Q. 3;
Tensile yielding on gross section P, = F,A, = (50ksi)(3.75in*) = 1875k

Tensile rupture on net section A, = UA, = (0.87)(3.75in”) = 3.26 in*

P, = F A, = (65 ksi)(3.261n°) = 2119k

r tensile yielding (¢, = 0.90) (0.9)(187.5) = 168.7k
For tensile ruplure (¢, = 075} &P, = (0.75)(211.9) = 1589 k «- Confrol

I
Maximum weld size = ~

Use z-in weld (largest that can be made in single pass)

= A

D
Effective throat ¢ of weld = (0. ?{]7‘1( 3 m} = (.221 in

;E)g ign strength/in of

i welds (¢ = 0.75) = (0.75)(0.60 X 70)(0.221)(1) = 696 kin

158.9
Weld length regd = ~=—— = 22.831n
6.96

Taking moments about point A (158.9)(1.74)
553k ] :
Ly = ———— =795 in (say, 8 in)

‘ w 3 ..\
0,96 k/in \ N e 326 )
’\ L3 % 3% Ea = 3080%) 7\

Ly = 2283 = 795 = 1488 in (say, 15in)
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Solution of question:
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