
  

CEE 3804: Computer Applications in Civil Engineering Spring 2020 

Quiz 2 Solution 
 Instructor: Trani 

Problem 1
a) Script to plot the channel data. 

Figure 1. Script to Read and Plot the Channel Depth vs. Station. 
The script produces the following plot: 
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Parts (b and c) Function to calculate wetted perimeter and hydraulic radius

The code to call the function is shown below. The function produced three outputs: area, hydraulic radius 
and wetted perimeter (parts b and c)

The scrip and function produce the following results:

Wetted Perimeter (square feet)   602.594
Hydraulic Radius (feet)   73.7384
Area (square feet)   44434.311
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Part (d)

Visualize the problem. I added a line at 106 feet to understand the magnitude of the material to be removed. 

A little more detail is shown in the following plot. Note that we need to take material only in the central area of the channel where 
the water depth is less than 106 feet. 
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Code to identify stations whose water depth is more than -106 feet and with stations between 100 and 400 feet 

[indicesOfLowStations lowStations waterDepthLowStations] 

Integrate in two intervals: 
a) between stations 220 and 310 feet (10 elements of array)
b) between stations 380 and 400 feet (3 elements of array)
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Area 1 (square feet)   241.4595
Area 2 (square feet)   65.8535
Total Area (square feet)   307.313
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Problem 2
 

Horizontal force (N)   56,250,000 
Vertical Force (N)   15,000,000 
Tension (N)   58,215,655.111 
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Problem 3
Function to calculate f(x) for normal distribution. 
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Code to estimate the area under the curve between 365 and 2050 feet. 

     Area under the Normal Distribution : 
 
          P(365 < x < 2050)=0.99328

Hence 1- 0.993 ~ 0.007 probability that landings happen outside the area.
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