
     Framing Views & Openings Houses are 
often designed to take advantage of exterior views, 
but it is also important to spend time looking at 
the composition of interior views. If these views 
are well designed, the house can feel bigger and
more open throughout. Another spatial concept 
to consider is the effect of space with framed 
openings. By Surrounding an opening with trim, 
you subtly communicate that the places on either 
side of the trim have their own separate identities.

Ken Isaacs: Micro Homes Sarah Susanka: Not So Big House

Creating a Nook By making a small space for 
a single adult to make their own, just big enough 
for one, can create a nook where people are 
most comfortable in a smaller home.

Sarah Susanka is an American 
Architect and Author, best known 
for her book "the Not So Big House". 
Sarah delievers a new understanding 
not only about how we inhabit our 
homes, but also how we inhabit our 
planet, and live our day-to-day lives. 

Shelter around Activity Creating shelter around 
a specific activity is a concept that people instinctively 
understand. People  gravitate to the corner of a room, 
where Walls wrap around us so we feel protected. This 
allows people look out into the room, making the 
space feel larger.
Sharing of Spaces Rather than building a room for 
a single function, the Not So Big House proposes that 
we think about ways programs can be shared 
harmoniously within a single space.

The 3RD Dimension The key to many of these 
concepts relies on the heights of things, and 
how those heights relate to human proportions. 
In The Not So Big House, Susanka describes the 
effect that ceiling height has. The darker, and 
more textured a surface, the heavier it will feel. 
heavy spaces feel lower, while light surfaces 
will make a space appear to be bigger. 

   The Fun House
This structure was built 
for hikers & campers as 
a base camp for a new kind 
of exploration. The structure 
can be permanent or moved.

8’ Microhouse

Background Ken Isaacs is an 
american designer known for his 
creation of a modular system to 
build what he calls "living 
structures". Isaacs outlines how 
to build these structures in his
974 book "How to Build Your Own
Living Structures," 

   Isaac’s designs
are founded on his concept of 
the matrix or total environment. 
His structures were designed 
using a three-dimensional grid and 
took the form of modular units he 
called Living Structures. the units 
unified multiple functions of 
furniture and home, with 
sustainable architectural 
dwellings or Microhouses. 

Building Matrix 



Walter Gropius: Packaged House Juhani Pallasmaa: Moduli 225
The Idea The “Packaged House” is an unique example of a prefabricated modular construction system designed 
by Konrad Wachsmannand, and the founder of the Bauhaus, Walter Gropius during World War II. Prefabricated, 
quickly assembled building systems were necessary during the war to house troops and equipment.  In an attempt 
to solve issues with the housing market at this time, they designed a building system using panels and wood joinery. 
The joinery system was designed by Wachsmann which he based on a chinese puzzle, and allowed for the homes 
to be constructed very quickly and efficiently using minimal labour.

Panels Each panel measured 
3’4”x10’ (3x3’4”=10’). There 
were 6 types of panels used to 
assemble a house: window, door, 
wall, floor, ceiling, and roof. 
These prefabricated panels made 
it possible to assemble an entire 
house in a single day without the 
use of machinery and with just
two men.

    Connection Detail 
Panel wedge connections mock-up

A Revolutionary System Advanced in time and based on several former 
achievements, the Moduli 225 system, designed by Finnish architects Juhani 
Pallasmaa and Kristian Gullichsen in the late 60s, represents a pure yet 
sophisticated design system. Their various explorations left great advances not 
only in the architectural environment but also in the construction field. By being 
consciously abstract and directed by a very precise set of orders, this system 
reaches a pure state of universal architecture. The design is composed 
of mostly cubic structures, carefully modulated and rectified, to reflect the 
search for light and an open atmosphere.

Flexable design 
Architecturally, the system is 
a rendition of modular Japanese 
timber buildings , and is a 
example of timeless design 
principles. the floor plans 
can be freely chosen , and the 
external appearance including
theroof form can be customized 
for the customer’s preferences. 
The Systems variety of 
configurations and the capability 
of being assembled with no 
tools gave the system a universal 
character and immediate acceptance. 

   Connection Detail
Building element joints and foundation 
solution axonometric
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20% Time Saving 
$5.81/SF Avg. Savings

Wood Products

Category Definition

Light Frame

Mass Timber 
Construction

Timber Frame

Heavy Timber

Repetitive system of wooden  2x and 3x 
members, with more vertical supports 
than other systems.

Uses large prefab wood members (CLT). 
Glued-laminated timber can also be used 
in beam and column applications

Includes post framed, post and bam, and 
heavy timber braced frame. Uses member 
typically larger than 4x6 arranged in 
two dimensional frames at a consistent 
interval throughout a building. 

Relates to fire resistance and is 
specifically defined a construction type. 
Buildings with mass timber and timber 
frame systems can be used within the 
heavy timber category

The use of wood as a construction 
material has been proven to be a very 
cost effective and environmentally 
friendly option around the world. 
Not only does the use of wood make 
sense while designing a structure, the 
choice of a wood system has benefits 
throughout the entire life cycle of a 
building; design, construction, 
occupancy, and post occupancy.

CLT Wood building systems, 
such as CLT can provide a 
designer with different 
possibilities to incorporate 
other systems, while also 
having acoustic, seismic, and 
even fire-resistant properties. 
The prefabrication of CLT 
panels allows for accuracy 
and precision, to ensure energy 
efficiency, while also limiting 
construction time on site, 
reducing the overall cost of 
a project. 

   Connection Detail
Examples of CLT insulated wall panels

Framing

Light Frame

Timber Frame

Manufacturing
C02

Construction
C02

Total Emissions
C02

CO2 Stored
In Wood

Best Performance

Worst Performance

Timber Framing
Timber Skeleton 
StructureTimber Framing

Solid Timber 
Construction

Traditional timber framing is 
accomplished using frames of 
standard-sized timber. The entirety 
of the structure is enclosed within 
some type of sheathing. The gaps 
between the timber are filled with 
insulation.

This type of structure is composed of 
pillars and beams spread at larger 
distances, allowing for more freedom 
with facades since the walls are not 
load-bearing. The structure is usually 
left exposed in order to highlight the 
large wooden beams. 

These types of buildings are struc-
tured entirely out of wood, without 
any gaps between members. One 
face of the wall is usually exposed, 
while the other is insulated and 
sheathed in order to provide a 
more well-tempered environment.

Framing There are many different strategies for stick framing, all 
depending on the dimension of lumber used to assemble the 
structure. The most common strategy being 2”x4”s set 16” 
apart. However, when using 2”x6” members, it allows for larger 
gaps between studs. When framing corners, there are many different 
methods to consider depending on the size of the loads 
that the structure will need to support.



Developing Typologies

Single 
Series

H Series

C Series

L Series

T Series

Z Series

1 Module 2 Modules 3 Modules 4 Modules

Tiny Case Studies

Single 
Module

Sectional 
Module

Component 

Hybrid

- Simple connections to the foundation
- Single unit, individual

- Transport easily
- Potential for digital fabrication
- Can combine modules to make larger forms

- Factor made components to save labour time
- allows flexibilty with building form
- Includes panelized, and kit systems

- PreFab posts and beams form a framing system
- Interchangable wall panels & floor components

Modular Design

Manufacturing process takes place in a controlled environment, likely a factory.

Home made in a factory and transported to the building site. Can stay in a 
permanent location or be mobile for a variety of uses.

Factory made home that must be permanently attached to a foundation and meet 
local building codes.

Factory made home, must be permanently attached to a foundation with the 
characteristics of site-built housing.

Modified shipping container as a modular loving space.

Panelized factory built walls are afizated to a post and beam structure by the 
builder on site. Could be sold as a do it yourself kit.

TERM Definition

Prefabrication

Mobile Home

Manufactured 
Homes
Modular
Housing
Container
Home
Panelized 
Home

Modular design allows for maximum customization 
for the user. This gives the homeowner the freedom 
to design the home to suit their needs rather than 
purchasing an already-built house to fit their lives 
into. Modular construction also allows for 
expansion, which can be very useful to people who 
want to expand their families. The above chart 
shows five different modular typologies developed 
for the sake of the project. each type is then 
modified to incorporate as many modules as the 
user requires

NOMAD Micro Home

The NOMAD Micro Home is a modular housing system comprised 
of multiple typified cube units, which are joined using the 
NOMAD Connect system. Using a metal construction, the Micro 
Home can easily expand after the initial installation.

Hivehaus by 
Barry Jackson
The Hivehaus, designed by Barry Jackson 
is a modular construction system 
comprised of hexagonal units. The system 
is built with wood and allows for full 
customization, including different types 
of wall panels as well as deck and patio 
options that can be added to the sides of 
the structure.



Sears Catalogue Homes

From 1908–1940, Sears, Roebuck and Co. sold over
70,000 homes through their mail-order Modern 
Homes program. Throughout that time Sears 
designed 447 different housing styles. Although 
Sears was not an innovative home designer, it 
was very popular for home designs due to the added 
advantage of modifying houses and hardware 
according to buyer tastes. Individuals could design 
their own homes and submit the blueprints to Sears, 
which would then ship the appropriate precut 
materials, giving the owner full creative control. 

The ability to mass-produce the materials 
used in Sears homes lessened manufacturing 
costs, which in turn lowered purchase costs 
for customers. Not only did precut and fitted 
materials shrink construction time up to 40% 
but Sears’s use of "balloon style" framing 
(drywall, and asphalt shingles) greatly 
reduced construction for the homebuyers. 
Sears also helped popularize the latest 
technology available to modern homebuyers 
during this time. These included Central 
heating, indoor plumbing, and electricity, 
which were all new developments in home 
design, that Modern Homes incorporated, 
although not all of the homes were designed 
with these conveniences. 

The Concept

IKEA Flat Pack Homes
                        When IKEA’s founder Ingvar 
Kamprad met Skanska’s chairman Melker 
Schörling at a housing fair In 1996, all new 
homes were built to be expensive and luxurious. 
No one except IKEA and Skanska dared to build 
affordable housing, regardless of the urgent 
need in the market. Together they realised 
their vision to create affordable homes for 
ordinary people. In 1997 the first four BoKlok 
developments were completed.
Block of flats The classic multi family house 
combines the convenience and affordability of 
a flat, with the ammenitites that usually come 
with a house. 
Terraced house For those who are looking 
for something of their own. Inside, the houses 
are space-efficient and bright, with one floor 
dedicated to common areas and one floor 
dedicated to bedrooms.
Flex block of flats The Flex block of flats 
is great when there is a need for more flats 
than the classic block provides. The sizes of 
the flats can be combined to suit the need of 
a specific area, and the buildings can be up to 
four floors.

Variety Of Home Designs Ikea homes offer several 
different plans in order to accomodate many different 
purposes. The images shown are examples of their one-bed,
two-bed, and flex-single designs. All of the plans feature
an open floor plan that is very space efficient. The homes 
also consider the addition of a small deck as an 
additional outisde space. 



   Variety of Models
K-Z offers a variety of floor plans 
on several Different Models, ranging 
from 10’-18’ long.

    Double Wide 
Manufactured Floor Plan

Triple M: Double-wide 
Manufactured Homes

K-Z Travel Trailers
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     Triple M Housing builds a wide variety of 
modular and manufactured homes, and can be built 
as can be built as a 2 or 3 piece home or as a single unit.

     Triple M’s building process
 allows for efficient collection
 of waste material for recycling, 
 and offer a variety of different 
 plans. Plans include single 
 units, double wide units, multi-
 leveled units, as well as 
 stagered models, that are 
 anywhwere from 500-2000sq/ft.

1. Superflex 1- piece roofing
2. 3/8” walkable roof decking
3. R-7 batt insulation
4. 4 1/2” arched truss rafters
5. LED brake lights
6. Aerodynamic fiberglass front
7. Heavy-duty residential linoleum
8. 5/8” tongue & groove plywood decking
9. 3” stringers
10. 20# LP Tanks w/ flip lid
11. 1/8” Luan Decorative wallboard
12. Expanded R-7 Insulation
13. Radius entrance door w/ window
14. 110V outlet
15. Large grab handle
16. Corrugated moisture barrier
17. Heated, insulated underbelly
18. Welded outriggers
19. Heavy duty I-beam construction
20. Radius triple entry steps
21. 15” Radial tires
22. Optimal aluminum rims
23. Auto-adjusting brakes
24. Dexter axels
25. Heavy duty leaf springs
26. Rack & Pinion Electric Slide w/Manual 
      Override & Box Tube Slideout Ram 
27. 2” x 3” floor joists,16” O.C
28. R-7 Batt insulation
29. Tinted glass window
30. Satellite & cable hookups
31. Sandlewood exterior fiberglass
32. Extra long drip spouts
33. Porch light
34. Power awning w/ speakers
35. Heavy duty aluminum headers

Trailer Design & 
Construction

Travel Trailers allow their users 
a variety of amenities while using 
a fraction the space of other 
mobile homes. Most Designs 
feature a linear layout, typicallly 
with beds and wasrooms at the 
ends, while the kitchen and social 
spaces are typically in the middle 
of the trailer. Many Designs feature
Murphy Beds, and multi-functional
furniture that can be used in a 
variety of ways.

    This 10’ Trailer offers a open design where 
the bedroom and social space are combined.

Travel Trailers



Space Saving Strategies 

Expand Furniture

In order to maximize the efficiency 
of space within this tiny home, it 
is necessary to include some space 
saving strategies. These foldable, 
concealabe, and compressable 
furniture technologies will help 
make such a small space seem 
much larger.

Communal Heating and Cooling

Communal heating is a system often 
applied in apartment buildings, which 
provides the home with heat and/or hot 
water. This is accomplished using a 
system of pipes that are connected to 
a central boiler. Using this type of 
system allows for the homeowners to 
be autonomous in the heating of their 
homes without building multiple separate 
systems.

Flexible Love

Resource Furniture

THe community’s water supply 
would be tapped from the city 
of Sudbury’s water distribution 
pipe. However, it is possible to 
supply water to the entire 
community of homes using a 
network of pipes to distribute 
the water to each individual 
unit. There are two strategies 
to do this, each proposing 
advantages, but in this particu-
lar case, the looped network 
distribution system would be 
more effective.

Water Supply

Heating

                                                    The TV 
Rack by Resource Furniture is a television 
mount that opens up to reveal storage 
for any type of media. This is particularly 
effective since it takes up 0 floor space.

                                              The Murphy 
Sofa by Expand Furniture is a bed that 
can be folded up to reveal a sectional 
couch, conserving the space that would 
be taken up by both a bed and a couch.

The Picture Table by Ivy Design is capable 
of folding back up into a picture frame 
when it isn’t being used. This erases any 
impact on the space unless needed. 

Ivy Design

newterra Advantages
Scalable Systems: can expand and/or 
be modified to fit a variety of uses. 
Can be easily relocated to other sites.
No Costly On-Site Construction: 
Systems are factory-built and tested in 
MET-certified production facility 
MicroClear® Membranes: 
manufacture own patented UF membranes 
for sewage treatment systems
Minimal Downtime: Systems are built 
with proven standardized components 
and feature strategic redundancy in 
designs to allow continuous operation 
even during maintenance.
Remote Monitoring & Control: 
Systems feature sophisticated controls 
and advanced telemetry for 24/7 access.
Simplified Decommissioning: 
Systems are portable and require virtually 
no infrastructure.
Flexible and Durable: systems operate 
in some of the harshest environments on 
the planet, and are built to provide 
reliable, long-term performance.



            
The above plan shows the spatial 
requirements of a 225 sq.ft module 
on the site as well as all necessary 
setbacks for a zone of its type. 
The plan splits the initial lot into 
4 sections, 3 for  resedential use, 
with the north most section 
designated as parking for the houses. 2
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Zoning & Site Layout

        R3-18 (Fiveplex) Not withstanding any other provision here-of to the 
contrary, within any area designated R3-18 on the Zone Maps, all provisions of this by-law applicable 
to the "R3", Mixed Multiple Residential zone shall apply subject to the following modifications:
i) A multiple dwelling containing not more than five (5) dwelling units shall be permitted;
ii) A minimum of one (1) parking space per dwelling unit shall be provided, to be permitted in the required 
corner side yard;
iii) The following building setbacks shall apply:
1. The minimum front yard depth shall be 4.4 metres;
2. The minimum interior side yard width shall be 1.8 metres;
3. The minimum rear yard depth shall be 3 metres.

Zoning By-Laws

Zone            
The above image shows an example of a multiple dwelling 
occupancy. A good comparable for the project.

        Sudbury zoning maps show that the site falls 
under R3-1, for medium density residential.

Initial Spatial Plan

Multiple Dwelling Occupancy

Perkovich ln. Looking south

Site towards kathleen st.

bloor st. facing north

site looking east

             The images below showcase 
different views on to the site, as well as from the 
site looking out towards the surrounding context. 
Currently the site is an empty lot available for sale 
for $70,000.

Site Images

Research Summary

This report touches on modular design in multiple ways. 
From pre-fabricated building panels to customizable 
shelving, this shows many different ways to use a pre-de-
termined system to create a custom living arrangement. 
While the object of this assignment is to design a stan-
dard unit of 225 sq ft to accommodate a low-income 
family, it is quite clear that they will be capable of expand-
ing and making this place their own. With examples of 
homes that are customizable pre-construction and 
post-construction, this creates an opportunity for these 
low-income families to really make this modular tiny house 
suit their personal requirements.  

The customizable construction combined with space 
saving furniture maximizes the use of the small space 
while properly suiting the needs of the user. Custom tiny 
home design is possible through building technologies 
found in the Packaged House by Walter Gropius, Moduli 
221 by Juhani Pallasmaa, Hive-Haus by Barry Jackson, 
and Micro Homes by Ken Isaacs. By using standardized 
modular panel construction, it gives the users full 
control of the spaces in their home, also giving them the 
potential to expand the space in the future as they see 
fit. In order to maximize their space, collapsible furniture 
technologies from Resource Furniture, Expand Furniture, 
Ivy Design, Flexible Love, Campaign Furniture, and Tylko 
will be used. Also, while these technologies may be 
efficient in their use of space, the studies of Sarah 
Susanka in "The Not So Big House" will help improve the 
perception of the small space, making it appear much 
bigger. 

In order to keep these homes comfortable, the struc-
tures will share a communal water and heating system 
that uses biomass to generate energy. The combination of 
all these technologies and design strategies makes it 
possible to create a functional, customizable tiny home.

The initial design will take place on the corner lot of 
Bloor Street and Bessie Avenue, fitting the maximum 
allowed of 5 residences within the 5000 sq ft lot. This 
will properly test the spacial efficiency of the building 
system design in a low income area, giving it real-life 
context. The amalgamation of all these different building 
systems and technologies will allow for the creation of 
a functional and efficient tiny home design. 
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Detroit Tiny Home Community
Tiny Homes Detroit is a program
for low-income people to 
become homeowners. Other tiny 
home communities have started
in the US, but Detroit’s differs 
in a few ways. Detroits 
community is the only rent-to-
own model in the country, 
where the residents rental 
payments go towards them 
eventually owning the home.
this model gives residents an 
asset, which will help them 
borrow money in the future, 
as their homes can be used as 
collateral. 

This project aims tohelp those who 
dont have a large income, own a 
home in a society that is becoming 
increasingly difficult to do so. The 
houses vary between 250-400 
square feet with each being 
architecturally different. Some are 
studios, while others have a loft, 
and some have a separate bedroom. 
Each house will be rent-to-own 
based on square footage and 
costs $1 per square foot. A 300-
square-foot home is estimated to 
cost $48,000 to build, based on 
professional trades and 
purchased materials. 

The plots of land the tiny homes are built on make use 
of the vacant lots that litter detroit since teh city 
filed for bankrupcy. The plots of land are then 
subdivided to accomodate several tiny homes on each lot.


