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Problem #1 (30 pnts)
Consider the axially loaded column shown below.  The column is perfectly straight, is hinged at both ends and is prevented from moving in the x-direction at its midpoint.  The column is free to move in the y direction at mid-span.

(a) Use the Finite Difference Method to determine approximately the magnitude of the critical load for weak axis buckling only.
HINT: Study the problem carefully before starting the solution.  There are certain assumptions that can be made in reference to the particular problem that reduce the amount of calculations dramatically.  Clearly state these assumptions and describe the expected behavior before you solve.
(b) Describe the procedure you would follow to improve the estimate of the critical load in part (a).  DO NOT CALCULATE ANYTHING
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Problem #2 (30 pnts)

Find the critical load of the one-degree-of-freedom model of a column shown below.  The model consists of two rigid bars pin connected to each other and to the supports.  A linear rotational spring of stiffness C=M/where M is the moment at the spring andis the angle between the two bars, also connects the two bars to each other.  The system is supported by a linear translational spring shown in the figure of stiffnes k=F/ where F is the force in the spring and d is the spring deformation. The system is initially perfect and the load is applied concentrically.
Present two solutions using:
1) Small deflection theory

2) Large deflection analysis











 Problem #3 (20 pnts)

1) Determine the design strength per AISC-LRFD of a 30 ft W14x132 column.  
2) Calculate at what length this compression member would cease to satisfy the slenderness limitation per AISC.

3) Calculate the maximum length of the column to prevent elastic buckling based on AISC

4) Assuming that residual stresses are 0%, 20%, and 40% of yield stress calculate the maximum length of the column in each case to prevent elastic buckling based on analytic solutions.  How does this length compare to your answer in (3)
5) Assuming that there are no residual stresses and the axial load is applied eccentrically (e=0.1 ft) calculate the maximum length of the column to prevent elastic buckling based on analytic solutions. How does this length compare to your answer in (3)

Assume that:

(a) The ends are pinned-fixed.

(b) Fy=50 ksi, Fu=65 ksi

Problem #4 (20 pnts)

(a) Explain why in hot rolled structural steel shapes the stress-strain curves obtained from stub column tests does not agree with coupon tests.
(b) State the assumption that differentiates the Double Modulus Theory from the Tangent Modulus theory.
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