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Assignment 7 Solution 

Problem 1 (7 points) 

a. Use MATLAB to plot the values of (in y-axis) versus road design speed (x-axis). Plot 
both dry and wet pavement conditions in the same plot. 
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b. Estimate the best linear regression model to predict for a given value of road design 
speed. Obtain equations for both dry and wet pavement conditions. Write down the 
equation to predict given design speed for both pavement conditions. Use the Basic 
Fitting functions in MATLAB to accomplish the task. 
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c. Create a MATLAB function to estimate the radius of the curve (R) given the design 
speed (v), superelevation rate (e), and the pavement condition. Calculate using the 
equations derived in part (a) of the problem. Your function includes as input, a string 
variable (‘wet’ or ‘dry’) to indicate if the horizontal radius of the road is to be calculated 
using dry or wet pavement conditions. 

 

d. Create a separate MATLAB script (not a function) that uses the function created in 
part (c) to estimate the horizontal radius of the curve for speeds ranging from 0 to 35 
meters/second at intervals of 0.1 m/s. Assume a constant value of superelevation rate 
at 0.06. Your new script created in this task, plots the horizontal radius as a function of 
road design speed (in the x-axis), for both dry and wet pavement conditions. Show 
both curves in the same plot to facilitate comparisons. Label the curves accordingly 
(use the legend). 
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e. Use the plot created in part (d) to estimate the horizontal radius on the Smart Road 
in Blacksburg if the design speed of the road was 55 mph. 

Radius of Smart Road When 55 mph in Dry and Wet conditions are 302 m and 341 m., 
respectively. 
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Problem 2 (7 points) 

a. Create a MATLAB function to estimate the minimum distance between transit unit 
(Smin ), the minimum headway (hmin), and the guideway capacity (Cguideway). 

 

b. Create another MATLAB script to call the function created in part(a) and evaluate 
the guideway capacity from zero to 40 meters/second. Use vector operations. No need 
for a FOR loop. 
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c. Plot the guideway capacity (y axis) as a function of transit unit line speed with the 
parameters above. 

 

 

d. Find the transit line speed that maximizes the value of Cguideway. 

Speed for maximum subway capacity is 33m/s. The theoretical capacity of the subway is 
estimated to be 117,469 passengers/hour. Note that a typical highway with three lanes per 
side carries 6,000 vehicles per hours (~7,000 passengers per hour). The subway theoretical 
capacity is 16 times higher. Subways seldom reach the theoretical capacity because the 
load factor (number of passengers per vehicle) may only be 65% of the capacity per 
vehicle. Nevertheless, the subway may carry 45,000 to 75,000 passengers per hour 
depending upon the configuration.  
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e. Plot the guideway capacity (y axis) as a function of transit unit line speed (v ) when N 
is ten cars per transit unit.  

 

 

f. To be conservative in the operations, some transit agencies study the extreme case 
where the lead transit unit derails and comes to stop at a deceleration rate of 10 m/s2. 
Find the maximum guideway capacity and compare with part(d). 

The maximum capacity when 10m/s deceleration is 99,644passengers/hour. There is a 
17,825 passenger/hour diPerence compared with part (d). 
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Problem 3 (6 points) 

a) Create a function in Matlab to estimate the rate of change of temperature (dT/dt) as 
a function of time (t). 

 

 

b. Create a Matlab script that uses the Matlab function created in part (a) to estimate 
(dT/dt). Use the values of and for steel as 0.097 (1/minute) and 450 (deg. C.), 
respectively. The value of m is 1.55 and ambient temperature is 30 deg. C. Evaluate the 
function created in part (a) with 1000 linearly spaced steel temperature (T) values 
ranging from 1500 deg. C to ambient temperature.  

 

  



CEE 3804: Computer Applications in CEE  Spring 2026 
 

 10 

c. Create a plot of (dT/dt) versus Temperature.Label appropriately. 

 

 

 


