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MEMORANDUM 
To:  CE112 Students 
From:  Mary Ann Triska 
Date:  February 11, 2018 
Subject: Lab 2: Singly-Reinforced Beam Analysis 
 
The purpose of this group project is to become comfortable using Excel VBA Functions and VBA code and 
Mathcad for calculations. 
 
Please follow these instructions to complete your deliverable. 
 
Problem Statement 
 
Your office is designing a simply supported beam subject to the loading shown below. The point load is a 
live load with    𝑃 =  20 𝑘𝑖𝑝, the distributed loads are 𝑤𝐷  =  0.8 𝑘𝑖𝑝/𝑓𝑡 and 𝑤𝐿  =  1.2 𝑘𝑖𝑝/𝑓𝑡. The span 
length is 𝐿 =  35 𝑓𝑡. Your co-worker has given you the beam design shown below to check. Material 
strengths are: 𝑓𝑐′ =  3.5 𝑘𝑠𝑖,  𝑓𝑦  = 60𝑘𝑠𝑖. Is the beam adequate? 
 

 
 
Analysis Approach 
 
Analyze the given reinforced concrete beam using special functions in Excel, as well as in Mathcad 
(addition directions to follow in page 3). Use Mathcad to keep track of units, and make sure to format and 
organize your calculations so that they are easy to follow. Use the procedure below to develop your 
calculations. 
 
Steps: 

1. Compute 𝑴𝒖 – maximum factored load 

𝑤𝑢  =  1.2 𝑤𝐷  +  1.6 𝑤𝐿  

𝑀𝑢,𝑑𝑖𝑠𝑡 = 𝑤𝑢𝐿2

8
  𝑀𝑢,𝑝𝑜𝑖𝑛𝑡 = 𝑃𝑢𝐿

4
  𝑃𝑢 = 1.2 𝑃𝐷 + 1.6 𝑃𝐿 

𝑀𝑢 =  𝑀𝑢,𝑑𝑖𝑠𝑡 + 𝑀𝑢,𝑝𝑜𝑖𝑛𝑡 



CE112 Lab 2 (due 03/01 @ 4 PM to D2L) Winter 2019 

  2/4 

Where, 

𝑤𝐷 − 𝐷𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑑 𝑑𝑒𝑎𝑑 𝑙𝑜𝑎𝑑 

𝑤𝐿 − 𝐷𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑑 𝑙𝑖𝑣𝑒 𝑙𝑜𝑎𝑑 

𝑃𝐷 − 𝑝𝑜𝑖𝑛𝑡 𝑙𝑜𝑎𝑑 −  𝑑𝑒𝑎𝑑  

𝑃𝐿 − 𝑝𝑜𝑖𝑛𝑡 𝑙𝑜𝑎𝑑 −   𝑙𝑖𝑣𝑒  

 

2. Check minimum steel 

  
d = Distance from top of beam to centroid of reinforcement. 
 
Area of one #8 Steel bar = 0.79 in2 Number of steel reinforcements = 6 
 
𝐴𝑠 = # 𝑜𝑓 𝑟𝑒𝑏𝑎𝑟 × 0.79 𝑖𝑛2 As total area of steel at a section in the 

beam  
In an actual analysis you will check if the As you computed is greater than the minimum required 
by the code. But for now – do not worry about this. 
 

3. Compute T , C, a 
 
𝑇 =  𝑓𝑦𝐴𝑠  𝐶 = 0.85𝑓′𝑐𝑎 𝑏  where b is the width of your beam (=16”) 
 
𝑇 = 𝐶 

Where  
C is the compressive force from the concrete. 
T is the tension force from the reinforcement. 
 

𝑎 =
𝐶

0.85𝑓′𝑐 𝑏
 

 
 

4. Compute Mn, check ϕ Mn ≥ Mu 
 

𝑀𝑛 = 𝑇 (𝑑 −
𝑎
2

) 

𝜙 = 0.90 
 
If ϕ Mn ≥ Mu, the beam is adequate. If it is not, then the beam is not adequate. 
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In Excel, you must solve this problem 2 ways: (1) define user-defined functions to compute Mu, T, C, and 
a. Then complete the rest of your calculations in the spreadsheet, and (2) write an Excel subroutine, where 
all calculations are done in a subprogram and only results are written to a sheet (similar to the example we 
covered in class).  
 
In Mathcad let the program keep track of units, and make sure to format and organize your calculations so 
that they are easy to follow. 
 
Write a Memo Summarizing you Analysis and Conclusions 
 
Prepare a memo to the instructor that explains whether or not the beam is adequate or whether the beam 
needs to be redesigned. In the introduction to your memo, clearly and concisely state whether the beam is 
adequate, and if not, summarize which aspects of the design are deficient. State that an example 
computation is included in the attachment. 
 

Provide the following in your memo: [Due date is March 1 at 4 pm in D2L.] 
 

1. [Introduction]: Restate the given information 
2. [Discussion]: In a subheading called “Analysis Checks” Summarize the analysis checks and the 

results 
3. [Discussion]: In a subheading called “Adjustments” for any aspects of the design that are 

deficient, make suggestions of how to change the design to make it sufficient 
4. [Closing]: Answer from your groups perspective, whether it was better to do this in Excel 

compared to Mathcad. 
5. [Attachments]:  

a. Print the following as pdf to include as attachments to your memo: 
i. Include from Excel:  

1. the user-defined functions you used in Excel (i.e., show the code) and the 
calculation sheet  

2. the program you wrote to compute the complete problem in VBA and the 
spreadsheet where the results were written;  

ii. Complete Mathcad sheet  
b. Upload the following native files to D2L 

i.  Excel file containing your functions and VBA program 
ii. Mathcad sheet 

Notes: Makes sure to follow the memo formatting guidelines and include the grading rubric as part of your 
PDF memo submission. 

  


