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Assignment 6 Solution 

Problem 1 

A common problem in Civil Engineering is to estimate the deflection of a double-supported 
beam at di;erent stations (see Figure 1). 

𝑦	 = 	
𝑊
24𝐸𝐼 (−𝑥

! + 2𝐿𝑥" − 𝐿"𝑥) 

a) Create a Matlab script to estimate the estimate the beam deflection (y) given the 
parameters on the right hand side of Equation 1. Evaluate the deflection by creating 
1,000 equally-spaced stations ( ) along the beam length. The values of the parameters 
are: 

W = 3000 N/m. 

L = 6 meters 

E = 3.00e9 (N/m^2) - steel beam 

I = 0.001 (m^4) 

 

 

b) Plot the deflection (y) as a function of the beam station (x) 

 



CEE 3804: Computer Applications in CEE  Spring 2026 
 

 2 

 

c) Using the Matlab max(y) command, find the maximum deflection of the beam.  

max (y) = 0.025, and its index is 501.
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d) Modify the script created in part (A) creating another variable z where z is defined 
as: 

z = gradient(y) 

The function gradient takes the first derivative of the values of vector (y) - the slope of 
the deflection. Using the “subplot” command create a new figure with two plots. Plot 
the values of x vs. y in the upper part of the window and x vs. in the lower part of the 
same window. Change the line colors to distinguish the two views.  

 

 



CEE 3804: Computer Applications in CEE  Spring 2026 
 

 4 

e) Verify that the “gradient” function is working by inspecting the slope of the beam 
deflection at the maximum deflection point. 

The gradient of y is 0 at the middle point. The gradient is 0, which represents a local 
maximum or minimum; we can say that the 'gradient' function works well.   
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Problem2 

Use the Airport_data.xlsx file to work on the problem. For each problem show the Matlab 
code used to execute the task. 

a) Use the Matlab import wizard to read the all data. Let Matlab create the code to read 
the data. Save the file and provide a screen capture of the first 15 lines of code.  
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b) Create individual variables for each column of data provided. Label the variables 
according to the headers in the Excel file.  

 

c) Plot the longitude of the airport (x-axis) versus the latitude of the airport location (y-
axis) to get an idea of the locations of the airports in the US.  

We need to flip the longitude coordinates because they are positive values in the raw data. 
Note that there are outliers due to erroneous coordinates in the raw data. Data is always 
imperfect. The file was obtained from a public source. Always check the data. 
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d) Use the string comparison command (strcmp) to find the airports in the state of 
Virginia. Create a variable with the names of the airports in Virginia. Show me the 
name of the first 15 airports listed in your answer.  
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e) Add to the script in part (e) to find the number of airports in California.  

There are 166 airports in California. 

 

 

f) Add another piece of Matlab code to create an index variable (pointer) for airports 
with more than 10,000 passengers (the sum of commuter and air carrier passengers). 
Show me the names (via a screen capture) of the first 15 airports that make your list.  
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g) Find the airports in Texas with more than 100,000 total passengers. 

There are 14 airports in Texas with more than 100k passengers. The “&” (and condition) 
command is used in the ”find” command to find airports in Texas with more than 10k 
passengers. 
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CEE 3804: Computer Applications in CEE  Spring 2026 
 

 13 

Problem 3 

Use the GPS data collected by a car data logger to do this problem. A sample of the data is 
shown below. 

a) Read the data using Matlab.  

 

b) Plot the car speed in meters/second (in y-axis) vs. time (x- axis) in seconds. Observe 
the plot and comment on the number of stops in the profile.  

 

 



CEE 3804: Computer Applications in CEE  Spring 2026 
 

 14 

c) Convert the speed data into units of miles per hour and create a new variable.  

 

d) Estimate the acceleration of the car as a function of time using the metric data. Use 
the Matlab “gradient(x)” function to find the acceleration using the speed vector 
created in part (c). Plot the calculated acceleration vs. time recorded by the GPS data 
logger unit.  
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e) Use the Max(x) command in Matlab to detect the largest speed during the journey. 
Find the time when the maximum speed is recorded. Display the maximum speed and 
the time in the Command window (use the DISP command).  

The maximum speed is 70.7 km/hr at 692 seconds in the speed profile. 

 

 

f) Find the average speed in meters per second of the car when the car is in motion. 
Use the Matlab function MEAN(x) to get the average speed for all values.  

The average speed is 14.9556 m/s. 

 

 

g) Find the number of seconds the car is stopped at intersections. Use the Matlab FIND 
function to do this part. 

The number of seconds the car was stopped at intersections is 118 seconds. Twice the 
number of records found since the data is logged every two seconds. 
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