CE 265: Material  Science
Assignment #1
Material Selection and Variability
1. Design the joist (Refer to figure on next page.) in an outdoor deck with a 2 kPa (2 kN/m2) uniformly distributed load (Boards are closely spaced so a uniformly distributed load can be assumed).  In your design please consider the following materials: spruce wood, concrete, structural steel, and nylon.  For the materials properties please refer to Table 0.1 in the textbook.  Also in your design apply the appropriate safety factors and limit the in service deflection to 10 mm.  Your final answer should specify the cross section dimensions of the different materials along with your comments on their benefits and draw backs, and your recommendation of which material should be used.
Note: 
In your design it not necessary to account for self-weight of the structure or the shear resistance.  


Useful Equations:
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2.
a)
Produce a plot (Using Excel) of a normally distributed strength material 
with a mean of 90 MPa and a standard deviation of 12 MPa.
Note:  
Please only use the formulas found within the textbook to produce the plot and not the built in function within Excel.  Include in your assignment the plot and excel worksheet displaying the formulas used.


b)
Ninety nine (99%) percent of the materials are expected to be stronger than what stress value?
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