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Problem 1 

1) Add a cell in Excel to place the lower bound (i.e., lowest value) of the applied load. Read 
the value in the cell and use it in VBA to start the loop. 

2) Add a cell in Excel to place the upper bound (i.e., highest value) of the applied load. Read 
the value in the cell and use it in VBA to end the loop. 

The lower/upper bounds are shown below. 

 

 

3) Add VBA code to calculate the applied load change needed consistent with the number 
of repetitions. 

The improvement code is shown below. A major improvement is that 1) it takes the 
lower/upper bound, 2) uses these values as the starting/ending point, and replaces fixed 
1000 lbs increments to dynamical increments based on bounds and repetitions. 
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4) Add VBA code to query the value of CBR using an input box. 

The input box is shown below. 

 

 



 4 

5) Test the changes in parts (A-D) and show me the answers in Excel and your new VBA 
code. Test the improved program with 10 load repetitions and a starting applied load of 
30,000 lbs. and ending at 45,000 lbs. 

Since our repetitions (n) are 10, now the increment is 1666.66667 lbs (45000-30000)/(n-1) 
per repetition. Then why n-1? Because we need to start calculating thickness from 30000 
lbs, so that our appliedLoad = lower + loadchangerate * (i - 1). 
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6) Use the answers generated in columns A and B to make a plot (do that in Excel for now). 

The example of a plot of load versus pavement thickness is shown below. 
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Problem 2 

1) Create an Excel/VBA program (Subroutine or Sub) to estimate the value of 
temperature at a city selected by the user in Excel for a given year. The Excel interface 
should allow the user to select a city (by name) in the Excel interface using a Data 
Validation List as demonstrated in class for the pavement design example (see VBA notes). 
The Excel interface also provides a cell to select the year of the prediction. The values of 
the coeYicients shown in Table 1 can be contained in the VBA code directly and must be 
selected via an IF-ELSEIF-END statement. The Excel interface must include a 
“Calculation” button to link the execution of the VBA program. 

Note: Be aware when using the Year, since Year is the name of a built-in function of Excel. 
For example, Range("C7").Select  Year = ActiveCell.Value will generate an error. So, we 
must modify the name of the variable likes CurrentYear or SelectYear, or whatever you 
want, except for Year 

There are four tasks that we should do. 

1. Create Sub 

2. Select the city using Data Validation 

3. Cell to select the year of prediction (not necessarily uses the data validation because it 
is not explicity stated.) 

4. The values of coeYicients A, B, and C should be selected via an IF statement. 
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1. Create Sub and the numerical values of the coeYicients A, B, and C coeYicient are 
selected via an IF statement. 
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2. Select the city using Data Validation 

 

3. We can use a cell in Excel to select the year of prediction (not necessarily uses the data 
validation because it is not explicity stated.) 
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2) Improve the program in part (a) by adding a loop in VBA to calculate the temperatures of 
the city selected from 1970 to the year 2090 (at steps of five years). 
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The predicted temperatures for each city are shown below. Your answer should always 
control the number of decimals (probably one or two suYice). 

El Paso, Texas 
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Washington, DC 
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Anchorage, AK 
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3) Use Excel to enhance your program and make a plot (in Excel not VBA) of the 
temperature profile over time. 

You can use Macros -> Record Macro -> Make a Plot 
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4) What city in the US may be more aYected by rising temperatures in the future? 

 The predicted temperature is increasing each year. We can calculate the average rate of 
change in temperature using the SLOPE function. According to the average change rate, 
Anchorage, AK, is more aYected by rising temperatures in the future. However, the 
predicted temperature in Anchorage is very low. Therefore, El Paso, TX, is also affected by 
rising temperatures in the US.  
 

City Average Change Rate (°F/year) 
El Paso, TX 0.09 
Washington, DC 0.08 
Anchorage, AK 0.11 
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5) Give an example of a civil engineering infrastructure that may be aYected by rising 
temperatures. 

Airports will require more runway distance due to rising temperatures. Because air density 
decreases with rising temperature. 

Transportation pavements may deteriorate faster due to higher temperatures. 
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Bridge structures may also deteriorate faster due to additional temperature change cycles. 
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Problem 3 

1) Create an Excel/VBA program (Sub) to calculate the value of SSD given three inputs: V, 
a, t. The program reads the three inputs using Excel as a simple interface and produces 
one output (SSD). The Excel interface allows the user to select the type of pavement 
condition in the form of a data validation list and then selects the appropriate 
deceleration rate in the calculation of SSD in VBA. Your program should the user to 
specify the value of design speed and reaction time in the Excel interface. Include the 
units of each parameter in Excel. 

There are four tasks that we should do. 

1. Create the Sub 

2. Select the pavement condition using Data Validation 

3. The SSD values should be chosen via an IF statement. 

4. User to specify the value of design speed and reaction time in the Excel interface. 

 

2. Select the pavement condition using Data Validation 

 



 22 

 

1. Create Sub. The SSD values should be slected via an IF statement. The user can specify 
the value of design speed and reaction time in the Excel interface. 
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2) Test the program created in part (a) to estimate the stopping sight distance (SSD) for a 
vehicle traveling at 65 miles per hour on dry (grooved) concrete pavement. Repeat for wet 
concrete (grooved). Use a 2.5 second breaking reaction time in your calculations. Compare 
the two solutions and comment on the additional stopping distance needed when the 
concrete pavement is wet. 

SSD Dry (grooved) Pavement: 644.39 ft  

 

SSD wet (grooved) Pavement: 792.76 ft 
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3) Add more code to the program in part (a) creating a table to estimate the values of SSD 
for speeds 10 to 70 mph at intervals of 10 mph. The table is created in another section of 
the Excel spreadsheet. Create a table with design speed in column A and SSD in column B. 
Label your table appropriately. In your solution, show two tables with your solution: 1) SSD 
for dry asphalt and 2) SSD for wet asphalt. 

To do this, you can run the SSD for dry asphalt first, then rerun the code for SSD for wet 
asphalt. If you want to create two tables simultaneously, you can use a for loop and an IF 
statement. The solution below included the VBA code that creates two tables 
simultaneously. 
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