CE 270: Mechanics of Materials				Exam No. 1			Week 7

(2 points)
1a) Write out the equations of equilibrium for a 2D structure. 
1b) What is their basis?





(2 points)
2) Write the equation for calculating normal (axial) stress and show an accompanying diagram. 





(2 points)
3) Write the equation for calculating shear stress, and shown an accompanying diagram




(2 points)
4) If the normal stress in a steel plate is 30 ksi, what is the corresponding normal strain, and the corresponding transverse strain.





(3 points)
Not applicable this time…5) Calculate the strains if the element deforms as shown below:
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(3 points)

6) A steel bar of length 1 m is subjected to a temperature increase of 150 oF. However, the bar is fully restrained. What is the stress produced in the bar if thermal expansion coefficient is 6.5x 10-6/oF. What will be the stress if the bar is 100 m long instead? Why?




 
(1 point)
7) Write the relationship between total, thermal, and mechanical strain. 


35 points
Problem No. 1. 

Calculate the reactions for the structure shown below:

[image: ]


(25 points)
Problem No. 2

If the internal pin / hinge in Problem 1 is made from a connection of the type shown below, and the internal force at C is 6 kips. What is the shear stress in the bolts? 
Check the bolt design if the material failure shear stress is 30 ksi, and the factor of safety required is 1.67. 


[image: ]




(25 points)
Problem No. 3. 

The horizontal beam is assumed to be rigid and supports the distributed load shown. Determine the angle of tilt of the beam after the load is applied. Each supports consists of a wooden post having diameter of 120 mm and an unloaded (original) length of 1.40 m. Take E of wood = 12 GPa.
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