CE371 Homework No. Zero (that’s right! #0)
Taken from CE270 Final Exam Spring 2008
Name: ____________________________________ ID # (last 5 digits): ____________

Start time: ___________________

End time:________________

General Instructions:

· This is a closed book homework.  A formula sheet is provided at the back 

· There will be partial credit, therefore show ALL of your work as clearly as possible.

· Do all of your work on engineering paper.  

· All appropriate units and notation must be used. 

· The time allotted for the homework is 1.5 hours. 

	Problem
	Points

	1
	
	/ 10

	2
	
	/ 30

	3
	
	/ 30

	Total
	
	/ 70


Problem 1 (10 points) 

Provide short answers (feel free to supplement with sketches) to the following questions:

a) (2 points) There are two main types of members that make up the steel framing of the dome of Mackey Arena.  Give the names for these members and explain the types of forces that each experience under gravity loading.
b) (3 points)  Madison Square Garden has a dish roof with a number of radial cables connecting a small inner ring to a large outer ring.  What type of force does the inner ring experience?  What type of force does the outer ring experience? What forces do the cables experience?

c) (2 points)   What is the lateral load-resisting system in the core of the Petronas Towers?  Use Salvadori’s cardboard example to explain how this system works.

d) (3 points)  You are the structural engineer for a building project.  The architect’s design includes a circular cross section for all of the columns in the lobby.  Your calculations show that one of the columns will likely buckle under the axial loads.  The architect does not want you to change the diameter or height of the column, and the design loads cannot be changed, either.  Your job is tell the architect what the options are and why. You say:

Problem 2 (30 points) Consider the cantilever beam and the loading shown.  P = 20 kN and d = 0.2 m.  Area, A = 7200 mm2; Iy=5.84 x 106 mm4; Iz = 2.66 x 107 mm4. 
a) At the cross section AB, determine the location of zero normal stress (the neutral axis).

b) For a point at section AB located 40 mm from the top of the cross section, draw a differential element and the state of stress for this element.  Label all values of stress.  

c) Draw Mohr’s circle for the state of stress from part b). Determine the principal stresses and the orientation of the principal plane.
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Problem 3 (30 points) Consider the structure AHB shown below.  Both parts (AH and BH) have the same cross section and elastic modulus, and therefore the same EI.    
a) First, derive the equation of the elastic curve for a cantilever beam AH alone with a concentrated load, P, at the end (shown on the left).  What is the vertical deflection at H? Give your answer in terms of P, L, and EI.
b) For the combined structure, AHB, what is the vertical deflection at H if P = 30 kips, L = 3 ft, a = 1.8 ft, E = 10,000 ksi, and I = 100 in4?  Use the method of superposition. 
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CE 270 Final Exam – Formula Sheet

Beam Deflections
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Shear Flow and Shear Stress
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General Combined Loading
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Yield Criteria
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Torsion (Circular Cross Sections)
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Stress Transformation (Plane Stress)
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Mohr’s Circle
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Columns
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Cross-section
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