HOMEWORK ASSIGNMENT

Structural Analysis II

1)  Conduct a structural analysis on the following bridge structure.  It is in equilibrium, so you will need to add the reactions to abutment nodes 'a' and 'c'.  Fill in the following information and show all work.

[image: image1.bmp]
Length 'AD' and 'CD' =   _____

Ra =   __________

Rc  =  _______

Is the structure statically determinate, statically indeterminate, or unstable?

Using the Method of Joints, isolate node 'a', fill in the table, and solve the equilibrium equation

	Force Name
	Ra
	Fab
	Fad

	Free Body Diagram


	
	
	

	x-component
	
	
	

	y-component
	
	
	


1 continued)  

Using the Method of Joints, isolate node 'd', fill in the table, and solve the equilibrium equation

	Force Name
	Rd
	Fad
	Fbd
	Fcd

	Free Body Diagram


	
	
	
	

	x-component
	
	
	
	

	y-component
	
	
	
	


Fill in the table below with the solutions to the equilibrium equation

	Member ID
	Magnitude of Internal Force
	Compression (C) or Tension (T)

	'AD' and 'CD'
	
	

	'AB' and 'BC'
	
	

	'BD'
	
	


2)  Conduct a structural analysis on the following bridge structure.  It is in equilibrium, so you will need to add the reactions to abutment nodes 'a' and 'c'.  Fill in the following information and show all work.

[image: image2.bmp]
Length 'AD' and 'CD'.   _____

Ra =   _______

Rc=   ______

Using the Method of Joints, isolate node 'a', fill in the table, and solve the equilibrium equation

	Force Name
	Ra
	Fab
	Fad

	Free Body Diagram


	
	
	

	x-component
	
	
	

	y-component
	
	
	


2 continued)  

Using the Method of Joints, isolate node 'd', fill in the table, and solve the equilibrium equation

	Force Name
	Rd
	Fad
	Fbd
	Fcd

	Free Body Diagram


	
	
	
	

	x-component
	
	
	
	

	y-component
	
	
	
	


Fill in the table below with the solutions to the equilibrium equation

	Member ID
	Magnitude of Internal Force
	Compression (C) or Tension (T)

	'AD' and 'CD'
	
	

	'AB' and 'BC'
	
	

	'BD'
	
	


3)  The center height is 20% longer than the first problem.  Compare the 'Fad' between Problems 1 and 2.  What is the % difference between the two forces?  Why does the magnitude of force decrease as the center height increases?

4)  Conduct a structural analysis on the following bridge structure.  It is in equilibrium, so you will need to add the reactions to abutment nodes 'a' and 'c'.  Fill in the following information and show all work.

Length 'AD' and 'CD'.   _____

Ra =   _______

Rc=   ______

Using the Method of Joints, isolate node 'a', fill in the table, and solve the equilibrium equation

	Force Name
	Ra
	Fab
	Fad

	Free Body Diagram


	
	
	

	x-component
	
	
	

	y-component
	
	
	


2 continued)  

Using the Method of Joints, isolate node 'b', fill in the table, and solve the equilibrium equation

	Force Name
	Rb
	Fab
	Fbc
	Fbd

	Free Body Diagram


	
	
	
	

	x-component
	
	
	
	

	y-component
	
	
	
	


Fill in the table below with the solutions to the equilibrium equation

	Member ID
	Magnitude of Internal Force
	Compression (C) or Tension (T)

	'AD' and 'CD'
	
	

	'AB' and 'BC'
	
	

	'BD'
	
	


4) (Extra Credit)  Conduct a structural analysis on the following bridge structure.  It is in equilibrium, so you will need to add the reactions to nodes 'a' and 'd'.  Fill in the following information and show all work on additional paper.  Full credit will be given for solutions that include tables for each node in the Method of Joints.


Diagonal length 'AF', 'BE', and 'DE'.   ____________________________


Ra =   __________

Rd =  _______

Is the structure statically determinate, statically indeterminate, or unstable?


The final solutions to your equilibrium equations:

	Member ID
	Magnitude of Internal Force
	Compression (C) or Tension (T)

	'AF' and 'DE'
	
	

	'AB' and 'CD'
	
	

	'BC'
	
	

	'EF'
	
	

	'BF'
	
	

	'CF'
	
	

	'CE'
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