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Geometry PBA Project Part II:  

Modular Housing Design Project

Your Task:
______________________ University/College (you pick!) has a grant to hire young Geometry Student-Architects to design modular student housing.  The college will hire inspiring architects (you) to research and design new and innovative modular housing.  
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STUDY OF MODULAR/PREFAB HOUSING







Before embarking on our study of modular housing, let’s talk about sustainabilty, in a See/Think/Wonder.
SEE:  What is it? What does it mean to be “sustainable”?

THINK:  What do you think we need to do to be a "sustainable" society?  

Let’s go back to bees.  Are we farming and keeping bees sustainably? 

What do you think are the main problems in the world, making us NOT sustainable?

WONDER:  I wonder how we can we design our world more responsibly and more sustainably?

Agriculturally,  what might we do differently?

Architecturally, what might we do differently?

What is modular or prefabricated building?  How is it different than “normal” building?
How might modular housing be more sustainable?

HOMEWORK:  in a continuous paper format, NOT in a Q & A format,  create a write-up of the conversation we had using the questions above.  This will be part of the write-up that you will hand in for your PBA, so type it up and then you will get feedback for you to revise for your final write-up.
DESIGNING MODULAR HOUSING








Part A: Tessellating the Modular Apartments

You have been commissioned to design a modular 1-3 bedroom apartment for student housing. The apartment will be tessellated to form a series of modular apartments with shared walls. Your first task is to create your “template” apartment as a tessellation from the given square footage based on your last name:. 

	Last name starts with…
	 Apartment Square Footage

	A-F
	800ft2

	G-M
	900ft2

	N-S
	1000ft2

	T-Z
	1100ft2


1. Creating your scaled rectangle.  Before you begin designing your floor plan, you will start with a rectangle, then will create a tessellation (like in the bees project) so that it fits together like modular housing does.  Pick dimensions of a rectangular apartment that will create your specific rectangular square footage.  Draw a rectangle below, label the dimensions.  Check your area.
2. The scale of your floor plan will be 1/8” = 1ft.  Find your architects ruler that is this scale.  Using this scale, create a scaled rectangle on cardstock, of your apartment.
3. Creating your tessellation.  Like you did in the Part I of the Bees Project, you are now going to create a tessellation by cutting out a part of the top, taping it on the bottom, cutting from the side, taping on the other side.  Before doing so, read the following restrictions:

· You must cut out shapes you know how to find the area of (triangles, rectangles, trapezoids, parallelograms, circles, semi-circles)

· You must use at least 3 different shapes.   

· Don’t make it too complicated because you will be finding the area of each room in your modular apartment!

· DO NOT CREATE ROOMS OR DESIGN THE INTERIOR OF YOUR APARTMENT.  FIRST WE MUST TESSELLATE YOUR APARTMENT.

Part B: Creating a PLAN of your Tesselated Apartment Building

Now you are ready to create an arrangement of modular apartments, or a tessellation of your apartment.  For now, don’t worry about how many floors  your apartment building will be, simply arrange your apartments in an interesting way.  

1.  Tesselating your apartment: on a “blue print” size piece of paper (Ms. Daczka will provide), tessellate your apartment in an interesting way, making sure at least one side of each apartment tessellates with another apartment.  Don’t tessellate your apartments all in a row - be creative!  

2. Add Wall Thickness, Doors & Windows.  Before you design the specific rooms of your apartments, you will need to add doors, windows and wall thickness.  You should draft your walls with a 1’ real-life thickness.  Shade them in LAST to avoid smudging.  Use the following guidelines to determine where your exterior doors and windows should go:

· There should be at least one or two exterior doors that are 3 feet wide.  

· There should be a window in each bedroom with a minimum width of 3 feet.  

2. Adding Interior Rooms.  Depending on your arrangement of your modular apartments, you may have to have different interiors in apartments.  For example, your front door in one apartment might be impossible to make a front door in another apartment, thus you will need to have another design.  Use the following guidelines to create interior rooms in each apartment

· There should be at least one bathroom in each apartment. 

· All rooms should have appropriate appliances and furniture.  You may use the template for dimensions of these items.

· Floor plans should indicate door swing. 

3. Calculating Room Square Footage.  Now you must calculate the area of each room OF ONE APARTMENT.  If each of your apartments have different interiors, simply pick one that has at least 3 different shaped rooms.  Guidelines:

· On a separate sheet of paper, trace each room and find the area/square footage of each room by measuring the relevant dimensions, scaling the dimensions, and using the appropriate area formulas.  Show all work!

· WITHOUT using a protractor, calculate all the non-right angles in each room.  You will need to use inverse trig, and you will need to determine how to break up shapes into right triangles to find angles.  

Part C: Creating a PLAN of your Courtyard Design

1.   Creating a Courtyard Arrangement.  Like you did in the part A, you will be creating a group of apartments except this time you will not be tessellating your shape.  Now, you will be forming a regular hexagon courtyard with your apartments using the following guidelines:

· Take the convex short side (the side that has the taped cutout) and using the corner to corner dimension, create a regular hexagon using a compass and straightedge.  Hint: this is a series of equilateral triangles.
· Design each apartment interior (they can be unique or different). 

· The apartments should be drafted appropriately like in Part A and B, with wall thickness, windows, furniture, etc. 

· You may have the same interior design for each apartment.

2.  Calculating the Area of the Courtyard: On a separate sheet of paper, trace the courtyard, and use math to find the area of the courtyard.  Hint:  it may be easiest to start with the regular polygon then subtract the cutout shapes. Show all work!  This will look a lot like the Bees math, so organize organize organize!
3. Designing the Courtyard: Design AND water-color the courtyard with trees, gardens, playground equipment, etc. Make sure you have a sense of the scale of the real-life dimensions of the courtyard.  Don’t put a soccer field in it if the courtyard is 10 feet wide.  Use your architect’s scale to understand the size.  
Part D: Designing the Exterior in Sketchup
Ms. Daczka will give a tutorial in class regarding how to import your floorplan, but basically, you will: measure the dimensions on your tessellation plan, then create the “base” of one apartment, you will pull up, copy paste, create an arrangement like you drafted in part B, as high as you like, then design the exterior “look and feel”.  Seeing as you can’t change the area, you will be mainly putting on the roof, thinking about texture, details and landscaping.  Be as creative and professional as you can!
HOMEWORK:  reflect on the project.  What is your “take-away” from doing this PBA? How has your thinking changed?  What “grabbed” you most about this project? What are your hopes and fears as an “expert citizen”?
DELIVERABLES – in a report format






· A COVER SHEET:  your name, photos (optional), the project, date

· A WRITE-UP:  tell the “story” of the project.  Talk about what the project is about, about sustainability, modular housing, what you did and investigated.  Use your homework from the first day.  Also include your last day homework reflection.  Must be typed and professional. 
· PLAN OF YOUR TESSELLATED APARTMENTS – part B, folded neatly so that it fits in your report.  
· PLAN OF YOUR HEXAGONAL COURTYARD APARTMENTS – part C, folded neatly so that it fits in your report.  

· MATHEMATICAL ANALYSIS – from part B/#3 and part C/#2, include all mathematical calculations, showing all work clearly.  Typing this is optional.

· EXTERIOR DESIGN – part D.  You should include a minimum of five 2-D images exported from SketchUp with captions for each image explaining your design
