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Welcome to the third unit of Civil Engineering & Architecture!  In this unit, you get to design a residential home as part 
of the Habitat for Humanity project.  We’ll start by looking at some of the design parameters that need to be considered 
in all residential design before looking at the specific criteria and constraints of the Habitat for Humanity project.  You’ll 
get to start designing your home before thinking about energy use and accessibility.  In the end, the expectation is that 
you learn the following: 

• How building codes define parameters for residential design 
• How to design a residential home within the guides of the Habitat for Humanity program 
• How to use bubble diagrams to plan out residential design 
• How to use Revit to plan and design an entire home 
• How to make energy-efficient decisions in residential design 

As we move through this unit, you are responsible for making adequate progress through the assignments, and for being 
done by the Unit Due Date (October 18, 2019).  You are also responsible for completing each part before moving on to 
the next.  Our unit is broken up into three main parts: 

Part 1: Design Parameters (30 pts) Approx. 3 days   
This unit starts with an introduction to building codes.  Throughout our 
design work this year – both residential and commercial – we’ll need to 
follow common building codes.  These codes help us design efficient builds, 
accessible buildings, and safe buildings.  In the first part of this unit, we get 
to look at how different building codes and specifications impact our design 
decisions. 

  Design & Codes Notes 

  Sustainable Design Notes 

  2 Residential Layout Sketches 

  Design Assignment 

  Check-off from Mr. Benshoof 
 

Part 2: Residential Design (50 pts) Approx. 4 days   
As you start the design of your residential home project, you’ll need to 
investigate the needs of the family you’re designing for, and then match 
your parameters to the proper building codes.  We’ll then use a bubble 
diagram to plan the layout of your home design.  Next, you’ll jump into the 
details of Revit as you plan and build your Habitat for Humanity House in 
the computer.  You’ll need to get walls, floors, ceilings, roofs, windows, and 
doors completed in your home design. 

  Planning & Codes Notes 
  Universal Accessibility Notes 
  Home Owner Interview 
  2 Bubble Diagrams 
  Revit Design 
  Unit 3 Quiz 
  Check-off from Mr. Benshoof 

 

Part 3: Green Design (20 pts) Approx. 2 days   
For the last part of this unit, we’ll look at the Energy Star and LEEDS energy 
certification parameters.  As part of this new perspective on residential 
design, you’ll get to assess your own home for efficiency, and then make 
any adjustments to your Habitat for Humanity House design to make it 
more efficient and accessible within the building codes. 

  Energy Efficiency Notes 

  Energy Efficiency Checklist #1 

  Energy Efficiency Checklist #2 

  Check-off from Mr. Benshoof 
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UNIT 3: HABITAT FOR HUMANITY HOUSE               PART1: DESIGN PARAMETERS 
(30 pts) Approx. 3 days 

Welcome to Lathrop Design: Architecture Studio.  Here at Lathrop Design, you and your 
fellow civil engineers/architects will work to design various residential and commercial 
buildings.  As we do this, it’s our job to design and develop buildings that meet the 
needs of the user, while also staying within the buidling codes for design, efficiency, 
and accessibility. 

Your first commission is with Habitat For Humanity, and will involve the design of an efficient home for a small family.  By 
the end of the project (Units 3 & 4) you will need to have designed the entire home in Revit to include the walls, windows, 
doors, and other layout features, all furniture, foundation, electrical circuitry, site planning, and plumbing.  To make all 
this work well, we need to start by looking at building codes and how they impact our design decisions. 

1. Start by watching the two presentations on housing design: Affordable Housing Design and Habitat for Humanity 
Projects.  Take a full page of notes on the ideas presented in these videos. 

2. Next, go on and watch the presentations Green Building & Sustainable Design and Solar Options in Housing 
Design.  Both of these presentations give us things to consider with regards to sustainable design.  Take another 
full page of notes on the ideas presented here, including any drawings, sketches, or ideas that you think of while 
reviewing sustainable design. 

3. Finally, we get to sketch some home layouts.  In your engineering notebook, create 2 home layouts.  For each, 
sketch what the layout of the home would look like, making sure to keep your drawings to scale. 

a. HOME DESIGN 1:  Make a layout for a family of 2 (a married couple).  The home should be a two-
bedroom home of no more than 900 square feet.  The home should have exactly 1 full bathroom.  Check 
the “Construction Guidelines” for more details and parameters. 

b. HOME DESIGN 2:  Make a layout for a family of 5 (a married couple, 2 teenage boys, and 1 young girl).  
The home should be three-bedroom and no more than 1,070 square feet.  The home should have exactly 
1 and a ½ bathrooms.  Check the “Construction Guidelines” for more details and parameters. 

4. Have Mr. Benshoof confirm your layout sketches for both homes. 
5. Get the Design Assignment either from the website or in paper copy and complete it before moving on! 

Part 1: Tasks 5 points 4-3 points 2-1-0 points 

 Design Notes 

+ You took a full page of notes on 
the ideas presented in both the 
Affordable Housing Design and 
Habitat for Humanity Projects. 

- Your notes are less than 
a page or missing 
important information 

- Your notes are severely 
lacking 

 Sustainable Design 
Notes 

+ You took a full page of notes on 
the ideas presented in the Green 
Building & Sustainable Design and 
Solar Options in Housing Design 
presentations. 

- Your notes are less than 
a page or missing 
important information 

- Your notes are severely 
lacking 

 10-9 points 8-5 points 4-0 points 

 Building Layout 
Drawings 

+ You made a to-scale drawing of a 
home layout for both designs listed  
+ Your layout 1 has two bedrooms 
and no more than 900 square feet 
+ Your layout 2 has three bedrooms 
and no more than 1070 square feet 

- Your drawings are 
missing details 
- Your drawings do not 
include common areas 
- Your drawings do not 
meet the given 
parameters 

- Your drawings are 
missing essential 
elements 
- Your drawings are 
completely missing. 

 Design Assignment 
+ You completed the Design 
Assignment 

- You completed part of 
the assignment 

- You did not complete 
the assignment 
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UNIT 3: HABITAT FOR HUMANITY HOUSE            PART2: RESIDENTIAL DESIGN 
(50 pts) Approx. 4 days 

The second part of our unit makes us think about design needs as outlined by building codes, handicapped accessibliity, 
and client needs. 

1. First, watch the presentations on Planning & Sketching Floor Plans as well as Introduction to Building Codes.  
These will give some good information about how to go about planning for your first home design.  Take a full 
page of notes on these ideas. 

2. Then, take a page of notes on all the information in the Universal Design presentation as well as the four 
Accessibility videos.  Keep in mind that your Habitat for Humanity house will need to be handicapped accessible. 

3. Now, find another CEA student, or a senior in our engineering class, or Mr. Benshoof and identify them as the 
client for your Habitat for Humanity home design.  Interview them briefly and ask them the following questions, 
recording their answers in your engineering notebook: 

How many people are in your family?  What are the approximate ages of members of your family? 
Does anyone in your family have physical disabilities? How many pets do you have?  What kind? 
Is there a style of house you’d prefer?  Would you prefer a deck or patio? 
What are your leisure activities?  Which is more important to you: extra storage or extra living space? 

4. Next, create 2 different designs for your Habitat for Humanity house using bubble diagrams.  Bring them both to 
the client and get their feedback.  You might need to make a few adjustments before they give you approval on 
one design. 

5. Finally, get into Revit and design the house!  Your Revit design should include walls, floors, ceilings, and roof as 
well as doors and windows.  All other elements will be added in Unit 4. 

6. Before moving on, take the Unit 3 Quiz linked on the website by October 11. 

Part 2: Tasks 5 points 4-3 points 2-1-0 points 

 Planning & Codes Notes 
+ You took a full page of notes on 
the Planning & Sketching and Intro 
to Building Codes presentations 

- Your notes are less than 
a page or missing 
important information 

- Your notes are severely 
lacking 

 Universal Accessibility 
Notes 

+ You took a full page of notes on 
the Universal Design and four 
Accessibility presentations 

- Your notes are less than 
a page or missing 
important information 

- Your notes are severely 
lacking 

 10-9 points 8-5 points 4-0 points 

 Home Owner Interview 

+ You interviewed a CEA classmate 
or other classmate about their 
needs for a home 
+ You used the interview questions 
provided above 

- You did not get answers 
to all the interview 
questions 

- You did not record your 
answers 
- You did not interview a 
client 

 2 Bubble Diagrams 

+ You created 2 different bubble 
diagrams for potential home layouts 
+ You had one diagram approved by 
your client 

- You only made 1 bubble 
diagram 
- You did not have your 
design approved by the 
client 

- Your bubble diagrams 
are totally missing 

 Revit Design 

+ You created the home in Revit to 
include walls, windows, doors, roof, 
ceiling, and floor 

- Your Revit design is 
incomplete 
- Your Revit design does 
not meet the design 
parameters 

- Your Revit design is 
missing 

 Unit 3 Quiz 

+ You took the Unit 3 Quiz by the 
due date 
+ Your grade is based on the number 
you get correct 

N/A - You did not take the 
Unit 3 Quiz 
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UNIT 3: HABITAT FOR HUMANITY HOUSE                               PART3: GREEN DESIGN 
(20 pts) Approx. 2 days 

The final part of our unit is about ‘Green Design’ and sustainability in architecture.  A good architect can keep some basic 
things in mind as they design a home so that their designs are environmentally responsible and efficient for the home 
owner.  Efficient designs can help reduce electricity costs, heating and cooling costs, building costs, and can help reduce 
the impact of the home’s construction on the environment.  When architects and civil engineers work toward more 
efficient structures, that planning starts at the early stages while they are still considering basic design elements and 
layouts.  In this part of the unit, we’ll look at both the Energy Star and LEED rating systems and how they can inform our 
residential home design. 

1. Start by watching the presentations on Energy Star, LEEDs, and LEEDs Part 2.  Together these presentations give a 
good overview of what designers need to consider when designing residential buildings that they want to be 
efficient and environmentally responsible.  Take a full page of notes on these ideas, and make sure that your 
notes include possible improvements that home designers can consider to make their homes more efficient. 

2. Next, look through the LEEDs checklist and consider your Habitat for Humanity house.  What changes or 
improvements can you suggest for your own design to make it more efficient?  No home design is every perfect, 
but there are definitely ways that they can be improved to be more sustainable and environmentally friendly.  
Complete the LEEDs checklist, giving yourself a score in each area. Also, suggest at least 1 improvement you could 
make to your initial design to help improve its efficiency. 

3. Now, take a copy of the LEEDs checklist home and look around your own apartment or house.  Think about the 
same kinds of improvements you want to make to your Habitat for Humanity house.  If you were redesigning your 
own home, what changes would you make?  Some might be small simple things, and others might be larger 
improvements.  Record your suggested changes on the LEEDs checklist document. 

4. Have Mr. Benshoof confirm your completed LEEDs checklists! 
 

 

Part 3: Tasks 10-8 points 7-4 points 3-0 points 

 Energy Efficiency Notes 

+ You took a full page of notes on 
the Energy Star, LEEDS, and LEEDs 
Part 2 presentations. 
+ Your notes include design 
elements that can make homes 
more efficient 

- Your notes are less 
than a page or missing 
important information 

- Your notes are severely 
lacking 

 5 points 4-3 points 2-1-0 points 

 Energy Efficiency 
Checklist #1 

+ You completed the LEEDs 
Checklist for your Habitat for 
Humanity home 
+ You suggested improvements 
that would make your design more 
efficient 

- You did not complete 
the whole checklist 
- You did not make 
suggestions for 
improvements 

- You did not do the 
checklist at all. 

 Energy Efficiency 
Checklist #2 

+ You completed the LEEDs 
Checklist for your own home 
where you live 
+ You suggested changes that 
would make your home more 
efficient 

- You did not complete 
the whole checklist 
- You did not make 
suggestions for changes 

- You did not do the 
checklist at all. 

 


