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[1-2] For the alloy steel beam and boundary condition shown, verify the following equations. Use 1-D 

beam element. 

 

1. Cantilever beam (15 pts) 

 

 

 

(a) the slope at the free end : 
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(b) the deflection at the free end : 
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2. Simply supported beam (15 pts) 

 

 

 

(a) the slope at end A : 0
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(b) the deflection at the center C : 
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3. A z-angle beam under torsional load is illustrated in the figure below. By using the presented boundary 

conditions and the element shape, find the axial (x-x) stress at the mid-surface of point A. (35 pts) 

 

 

 

 

4. Each of the two struts consists of an alloy steel tube that has a 

150-mm outer diameter and a 10-mm wall thickness. Determine 

the critical buckling load ( crP ) for each support condition shown 

(L=1m), and compare the results between 1-D and 3-D (solid) 

element. (35 pts) 

 

             Analytic solution : 
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