CE 470: Basic Steel Design
                                                          Name: 

Exam No. 3


Problem No. 1

Select a suitable W14 column 24 ft. in length to support a factored axial load of 850 kips in the interior of an industrial building. The column base is rigidly fixed to a rigid pile foundation. The column top is rigidly framed to very stiff trusses. Sidesway in the yy plane of the column cross-section is permitted. However, bracing is provided to prevent sidesway in the xx plane as shown in the figure below. Assume A992 (50 ksi) steel. 
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Problem No. 2

An engineer (much like yourself) selected the most economical W12-section to carry a factored axial compressive load of 800 kips. The column was 22 ft. long and pinned at both ends. However, it was also braced at mid-height for buckling about both axes. What was that shape?

After the column sections were ordered, the architect of the project decided not to provide the lateral bracing at the mid-height of the column. He asked the engineer to strengthen the shapes by welding two 3/8 x 14 in. plates of A572 Gr. 50 steel in stock. Which of the two arrangements shown below would you recommend? Substantiate your results.  
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Problem No. 3

The frame shown in Figure below is unbraced against sidesway. The objective is to design column GF using A992 rolled steel section. The service load acting on the member is 80 kips (dead load) and 159 kips (live load). 

As shown in the Figure below, all the girders are W18x76. The members are oriented so that in-plane bending is about the major (x-x) axis, and out-of-plane bending is about the minor (y-y) axis. 

· Assume that the columns are braced for out-of-plane buckling at each story level. 

· Assume that the same column section is used for the stories above and below column GF.

· Remember to use the inelastic stiffness reduction factor from the beginning. 

· Remember to check the local buckling limit states. 

· What is the design strength of the selected column section, about both x and y axes? 
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