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ABSTRACT

1. ABSTRACT
We live in a dynamic society and yet our buildings often do not reflect our need for change.
When one tenant leaves and another arrives, extensive renovations and modifications
are needed. A new type of architecture that allows for space to expand and grow as the
occupants’ needs change must be developed for a building with a high-turnover occupancy
such as a live work incubator for entrepreneurs.
The ID Incubator serves as a hub for the resources that entrepreneurs need to initiate ideas,
innovate services and design businesses. By intermingling with like-minded entrepreneurs
and working in an adaptable 24/7 community, members of the incubator can quickly expand
their business. Throughout the stages of the resulting business growth these companies
have varying spatial requirements. By utilizing a demountable and flexible construction
process the ID Incubator can provide the opportunity for the building to respond to the
changing needs activated within the incubator.

INITIATE
INNOVATE
DESIGN

INCUBATOR
Demountable Prototype of a Live/Work Community

2. THESIS
A LIVE WORK INCUBATOR THAT
FOSTERS
GROWTH CAN RESPOND TO THE NEEDS OF
ENTREPRENEURS THROUGH A DEMOUNTABLE
AND FLEXIBLE CONSTRUCTION.

Shannon M Baron
Undergraduate Thesis
The Pennsylvania State University
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RESEARCH
3.1 AREA OF FOCUS
This thesis focuses on the development of a system of flexible architecture for a business incubator that activates
and responds to growth.
In addressing the changing spatial needs of the entrepreneurs, the concentration will be on the ability of the
main space to change on a daily basis while the private offices and apartments transform over the long-term.
The development of a system of flexible architecture that allows each unit to expand and respond without
causing a change in adjacent units will permit long-term flexibility in the private units. In developing the system,
research will focus on designing for disassembly, modular units, demountable design, kit of parts, and flexible
and responsive architecture.

system

flexible
demountable

8

3.2 LITERATURE REVIEW
The literature I have reviewed has mainly been
within the realm of “designing for disassembly.”
Although the extension of the life cycle is often
cited, many focus on this type of design for its
potential to reduce waste headed for landfills.
The thesis exploration aligns with many of the
arguments that the perception of owners and
the community need to be changed in order to
make designing for disassembly a wide scale
practice.
Much of the literature presents this type of
design as applicable by separating various
elements of the building- site, structure, skin,
services, space plan, and stuff. The key is to
construct using dry and mechanical connections
rather than the regular practice of wet and
chemical connections.
“What is clear is that we live in a world of
increasing uncertainty, where change is the
norm” (Worthington 40).
9

RESEARCH
3.3 QUESTIONS & THEORETICAL ISSUES RAISED
WHERE DO TEMPORARY AND PERMANENT DESIGNS INTERSECT?
- IS ANY BUILDING EVERY TRULY PERMANENT?
-CAN BUILDINGS INCORPORATE BOTH SHORT AND LONG-TERM COMPONENTS IN AN EFFECTIVE
MANNER?
SOCIETIES ARE DYNAMIC AND OFTEN CYCLICAL. SHOULD BUILDINGS BE ADAPTABLE IN ORDER TO RESPOND TO
CHANGE?
- CAN THEY BE DESIGNED TO TRANSFORM WITH THE CHANGES?
- WHAT IS THE TIME FRAME FOR CHANGE? HOURLY, DAILY OR LONG-TERM?
CAN A BUILDING BE CONSTRUCTED AS A SYSTEM?
- DOES MASS CUSTOMIZATION EXIST?
- WHERE DOES TECHNOLOGY’S ROLE COME INTO PLAY?
- CAN THE TECHNOLOGY BE SIMPLIFIED ENOUGH TO MAKE FLEXIBILITY EFFICIENT?
SHOULD BUILDINGS RESPOND TO CHANGES IN PROGRAM OR SHOULD PROGRAMS CONFORM TO BUILDINGS?
- IS THE ABILITY TO SERVE THE NEEDS OF OCCUPANTS MORE IMPORTANT THAN THE PERMANENT
FORM OF A BUILDING?
-IS THERE AN AESTHETIC THAT CAN RESPOND TO PROGRAMMATIC CHANGES?

3.4 ARCHITECTURAL ISSUES
Design and Construction

Aesthetics of the ‘Temporary’

Sense of Place

The processes of design and
construction will be correlated
through building information
modeling. However, what is the
relationship between the two
phases? The technical aspects
play such a key role in this type of
design by setting the parameters
for the flexibility of the space.
Can the design still shape space
in a way so that the design is not
hindered by the construction
aspects?

With a type of architecture that
can be altered and expanded,
the site relations become less
specific and less important. What
then should drive the design
of the architecture? Should it
reflect the constructability and
function? Should the design
embrace an aesthetic that
suggests it is only temporary?

A building that changes form
may lack a sense of place such
as that of an aesthetically and
functionally more permanent
building. Is it possible to create a
feeling of community and sense
of place despite the individual’s
knowledge that the surrounding
form is likely to change? The
aspects of design that allow a
place to relate to the community
and individual needs to be
translated into a more stable but
‘temporary’ format.

CAN THE DESIGN PROCESS BE ALTERED?
- CAN CURRENT PERCEPTIONS OF DEMOLITION AND EXTENSIVE RENOVATIONS BE CHANGED?
- CAN THERE BE WIDE-SCALE ADOPTIONS OF NEW DESIGN PROCESSES?
10
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RESEARCH
3.5 ARCHITECTURAL PRECEDENTS

Loblolly House 2006
KieranTimberlake
Taylors Island, MD
2200 sf

The Loblolly House can be
broken down into 4 major
parts: scaffold, cartridge,
block, and equipment.
-Able to be disassembled
for relocation with only
the simple tool of a hand
wrench
12

Cellophane House
2008
KieranTimberlake
MOMA
1800 sf
The Cellophane House is versatile
in the number of materials and
facades that can be snapped into
the frame.
- No permanent connections,
- Utilizes “knock-down joints”
-“Allows architecture to be
derived from its opportunities
and constraints”

Marika-Alderton House 1994
Glenn Murcutt
Eastern Amheim Land,
Australia
Able to open and close to respond
to the climate, the Alderton
House achieves a simple and
elegant flexibility.
-Utilizes prefabricated materials
-Incorporates screens that slide
or pivot to allow breezes to cool
the house
-Developed as a prototype
-Kept simple in construction

m-hotel
Tim Pyne
London
The M-Hotel is made of a
steel structure with units
inserted into the voids.
-The units shrink to half
their size for shipment
-Its services are contained
in each unit and connected
when situated in place
-Its lifespan in each location
is expected to be seven to ten
years

nakagin capsule
kisho kurokawa
1979
The Nakagin Capsule Tower was “the
first capsule architecture design.”
-4 bolts keep each unit attached to the
core tower structure
-Each unit can be unbolted when it
needs to be replaced
-The capsules can be modified to connect
and expand to the other capsules for
additional interior space

capsule homes
warren chalk
archigram
1964
Designed
to
be
interchangeable and fit
side by side, the capsule
presented a new type of
living at the time.
-Every component within
could also be exchanged as
needed
-Limited by its shape
13

SITE

“from a county crossroads...

to a giant commercial urban area”

1940s

1990s

4.1 AERIAL PHOTOS
FARMLAND TO EDGE CITY. In less than fifty years, Tysons
Corner, Virginia has transformed from a rural area located
at the intersection of two country roads to a booming
edge city of Washington D.C. The building of Tysons Corner
Center, a large regional mall constructed in 1968, initiated
the large explosion of growth in the area.
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SITE
4.1.1 MAPS
Tysons Corner is considered to be 2100 acres and an “edge
city” of D.C. It is situated between the airport and the city.
Tysons Corner is located 11 miles outside the heart of D.C.
and is bounded by the D.C. Beltway and Dulles International
Toll Road. The edge city is experiencing exponential
growth in terms of jobs and businesses in addition to new
infrastructure.

TYSON’S CORNER, VA

Fairfax County
Tyson Corner,va
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SITE
4.2 SITE DOCUMENTATION
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Views of buildings adjacent to site
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4.3 SITE ANALYSIS
The area of Tysons Corner is now home to many Fortune 500
companies and serves as a location of great opportunity.
By providing the ID Incubator, entrepreneurs will have the
opportunity to gain a solid foundation for their businesses
during the most vulnerable years of growth.
Various companies exist in Tysons Corner that supplement
existing businesses and their functions. However, these are
spread throughout the area and require trips to multiple
sites to access the services.
With the ID Incubator, many of the resources and services
are brought to the site. Additionally, many of the businesses
within the incubator may work together as provider and
client for services such as advertising, marketing, graphic
design, and accounting.

20

CATT ER E D SE R VIC ES

SITE

21

CCE SSIBLE T RA NSIT

SITE
4.3 SITE ANALYSIS
The Tysons Corner Urban Design Guidelines of the
Comprehensive Plan 2012 encourages alternate modes
of transportation. 75% of the development will soon be
within 1/2 mile walking distance of a metro station because
four new stations will open in 2014. There will also be a
maximum limit on the number of parking spaces.
The location and transit improvements make the site easily
accessible by metro, bike, and bus. A convenient location
enhances the benefits of the incubator with an improved
commute for entrepreneurs not living on site.
A new commuter bus line will have a stop adjacent to
the site along Boone Blvd. The current Metrobus stop is
directly across from the site access perpendicular to Old
Courthouse Rd.

The site is within .5 miles of a metro stop and .6 of a second stop.
There is currently a stop for the 28T bus line just south of the site on Old Courthouse Road.
The Tysons Corner Comprehensive Plan proposes a new line that runs along two sides of the property.
A stop would be proposed on Howard Ave to the left of the site.

22
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4.3 SITE ANALYSIS

T

AN
VAC

Despite the fact that Tyson’s Corner is experiencing
exponential growth, there is still a vacancy rate of 18.3%
or 4.85 million s.f. in the city. New buildings are being built
while others sit empty without tenants. This is most likely
due to the fact that many of the buildings that are vacant
were built in the early seventies and eighties as the beginning
of the boom started. These building were not design in such
a way that they can respond to growth and change.

FO

The surrounding neighboring buildings adjacent to the
site include many offices, a few retail stores, a hotel and a
parking garage. These exhibit a variety of vacancy levels.
The immediate area has an overall transition from highrise offices to low-rise residential. The proposed site
sits in an area of mixed heights including both high rise
buildings and low rise retail and offices.
High-Rise Office
Retail
Low-Rise Office
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SITE

The site is in an area that transitions from high-rise offices to low-rise offices. The
adjacent buildings range from 90’ to 24’ tall.
The surrounding building occupancies are similarly in transition with a wide range
of vacancies.

25

SITE
C-8 highway

C-4 high intensity

EMO GRAP HICS

The Tysons Corner Comprehensive Plan proposes new zoning codes for the site.
It currently exists as C-3 office, but is intended to transition to a residential
mixed-use area with an adjacent park. Additionally, the demographics of the area
support and align with the incubator target group.
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TARGET GROUP

18,500 Residents

25 to 54

AGE: 25-54

54% of Population

1

OCCUPANTS: 1-2

80% of Households have only
1-2 persons

STATUS: Single or Married
with no children

67% of Married or Single
Residents have no children

LENGTH OF STAY: 3 weeks- 5 years

59% Renter Occupied
-of the 41% of households
owned, the average stay is
only 8 years

C-3 office

c-2 limited office

TYSONS CORNER

GENDER: Male and Female

3 months
to
5 years

The current zoning for the site is 1.0 FAR
for offices. The current height is 90’ plus
additional height increases allowed for
various reasons.

residential mixed-use

The future zoning is expected to be for
residential mixed use. Although of a
residential nature, high rises will still
be allowed as can be seen in the height
allowances. Heights can be up to 105’
tall along Boone Blvd and 75’ along Old
Courthouse Rd. The FAR will be 1.0 for
office and 1.5 if significantly residential.

park

low rise offices

ONING CH A NGES

4.4 Site Parameters
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5.1 Program Type and Description
The program consists of Live Work units for entrepreneurs
in the creative and innovative disciplines of advertising, event
planning, marketing, online retailers, and free lancers.
Because of the cyclical nature of business growth, their
spatial needs are often changing and require a building that
reflects this trend.
Other start-up incubators in various cities include similar
program elements such as community desks and presentation
space. Few if any include apartments, outdoor areas or the
ability to expand space for the growing businesses.

28

COMMON AMENITIES:
Desk Space
Private Office
Presentation Room
Kitchen
Event Space

Commonly Lack:
Apartments
Outdoor Spaces
ABILITY TO EXPAND
SPACES AS THE
BUSINESSES GROW

T HER INCUBATORS

PROGRAM

29

PROGRAM

The program is organized into 4 components: individual
living spaces, individual working spaces, group living spaces
and group working spaces. The intent is to serve the various
needs of the businesses throughout the day and evening by
providing a variety of spaces.
The group spaces will focus on creating moments of
spontaneous interaction and inspiration between the
entrepreneurs through shared resource space.

individual

5.2 Programmatic Elements

apartment unit
- bedroom
- bathroom
- kitchen
- living room
temporary unit
-bedroom
-bathroom

office unit
- desk
- open workspace
- display space
- storage as needed

communal circulation
kitchen and cafe
lounge areas
outdoor living areas

work desks
presentation areas
conference rooms
services
- mailing/shipping
- copier/printer
private phone booths

shared

The individual spaces will include private apartment units,
temporary living units, and private offices. These will have
the physical capability to expand as the occupants’ needs
change.

30

work

socialize

collaborate

INCUBATOR

live
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PROGRAM
5.3 Programmatic Representation
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250 sf

375 sf

6,500 sf

mech/circulation

500 sf

collaboration space (4x)

GROWTH

office unit (8x)

COMMUNITY

temp living unit (4x)

WORKING

apartment unit (9x)

LIVING

Each of the units have a designated space that allows them
to expand in one horizontal direction. As a result, the area
of each unit varies according to its current configuration.
The main collaboration space includes areas that can break
the space into smaller areas through removable walls and
furniture. The collaboration space is represented here at its
maximum.

3,300 sf

Program

Area

apartment unit (9 @ 450-900 sf)

~ 4,500 sf

temporary living units (4 @ 250 sf)

~ 1,000 sf

office unit (8 @ 200-550 sf)

~ 3,000 sf

collaboration space
		
(4 floors @ 6,500 sf)

26,000 sf

mechanical/circulation
mech
circulation
total:

900 sf
2,400 sf
~40,000 sf
33

SPROUT

Storage space, ability to rent presentation
areas, access to additional software +
SEEDLING capabilities

GROWTH

Private office + 24/7 access + mailing
address + SPROUT capabilities

BLOOM

OR

Living space + 24/7 access + mailing
address + SPROUT capabilities

BRANCH

Private office + Living Space + 24/7 access
+ mailing addresses + SPROUT capabilities

Leave Incubator for own supplies, the
addition of more employees or sustained
growth and expansion

34

Business plan
Complete license approval

PREPARATION
Compile samples
Network

INITIATE SERVICES

Gain first real client
Provide design service for other start-ups within
the ID Incubator

GROW

Gain additional clients
Add another designer

EXPANSION

Gain multiple clients
Add additional designers
Desire own printer etc.

EXIT

TRANSPLANT

DESIGN 77o CO.

G R O W T H

Business hours access to work stations,
printer services, licensed software, and
high speed Internet

U S I N E S S

LEVEL

At any point in time, every entrepreneur is likely to be
at a different level of their business and need different
spatial arrangements. The business plan shows the six
levels of membership based on the growth of the business
and the resulting spatial needs. Although some workers
need only their laptop and a desk, the incubator provides
an alternative to the coffee shop workplace. It provides
additional overhead such as printers, software licenses
and presentation spaces not available to most who do not
work in an office. Ultimately the businesses will grow to the
point where they have become established enough that they
desire specific resource items and can afford to own them.
At this point, the expanded business would move out and a
less established business can take the place.

SEEDLING

EMBERSHIP

5.4 Business Strategy

PAT I A L E X PA N S I O N

PROGRAM
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DESIGN
6.1 Project Parameters
6.1.1 Accessibility and ADA

6.1.2 Sustainable Design Features

With a 1:12 slope ramp and elevator, the circulation
throughout the building is ADA accessible. Similarly, all of
the units are accessible including the bathrooms.

Materials are not viewed as a long term asset. By
designing in a demountable way and allowing panels to
be replaced as technology or spatial needs change, less
waste is likely to be created.

ADA Accessible Restrooms

1:12 Ramp at Every Exterior Stair

The building incorporates solar tubes for heating,
sun shades for the summer, reflectors to increase
daylighting within the space, and operable windows to
create a favorable environment. These all help to reduce
reliance on electricity and other types of fuel.

6.1.3 Code Analysis
There are two fire exit stairs that are
surrounded in fire-rated structurally
insulated panels (SIPs). One tower opens
directly to the outside, whereas the other
opens into the lobby as permitted by code.
Included in the same core area as the fire
stairs are the area of refuge spots and the
elevator that serves all of the floors.

Area of Refuge

Elevator to All Floors
36
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DESIGN
6.2 Architectonic Ideas
The conceptual intent is to develop a system by separating
the components in such a way that it supports a flexibility
of space for all users. The separation also allows
components with different life cycles to be replaced at
different times. This system will help to organize and
drive opportunities and constraints of the other aspects
of design: demountable design, kit of parts, and flexible
and responsive construction.

designing for
disassembly
demountable
38

kit of parts
flexible
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DESIGN
A

6.3.1 Site Plan
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On the site there will be pathways incorporated into
the landscape to allow the telescopic handler to drive
adjacent to the building to assist in the expansion of
units. There will be rain gardens located in between the
pathways.

E
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RAI

CR

The incubator sits in an infill site that was originally a
parking lot. To the Southeast a high-rise building is set
to be demolished and turned into a park. The new outdoor
space will become a benefit to the incubator. Boone Blvd to
the Northeast of the site is planned to become a complete
street according to the Tysons Corner Comprehensive
Plan.

EN

There will also be storage on site for the extra door and
interior panels not being used at that time.

N
SITE PLAN
A
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DESIGN
6.3.2 Site Section and 6.3.3 Site Model
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A-A SITE SECTION

0

20

40

80

N
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DESIGN
6.4 Building Plans
LEVEL ONE

These floor plans make up a four story building where
each of the units can expand horizontally. The axes of the
building parallel the motion of the expandable pieces. The
core pieces such as bathrooms and fire circulation are
located along one axis. The middle axis has many open to
below spaces to allow for audible and visual connections.
Lastly, the third axis is mainly vertical circulation.

11

10

AREAS:
1
2
3
4
5
6
7
8
9
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Entrance
Office
Lockers
Mechanical/Electrical Space
Computers
Reconfigurable Workspace
Printer Area
Kitchen
Flexible Conference Rooms

10 Outdoor Patio
11 Expandable Office
12 Short-term Housing
13 Private Phone Booth
14 Pin-up Space
15 Expandable Apartment
16 Presentation Area
17 Flexible Rooms

12

11

5

8

4

6

9
7

3

1
2

10

10

N
45

DESIGN

LEVEL THREE

LEVEL TWO
11

12

11

11

12

11

4
15

4

13

13

15

14

15

N
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16

15

N

15

15

47

DESIGN
LIVE/ WORK UNIT

11

12

17

13

PANEL

FRAME FRAME

FRAME FRAME

FRAME FRAME

PANEL
PANEL

FRAME

UNIT

PLAN ORGANIZATION DIAGRAM

The arrangement of the floor plans allows the expandable spaces to change size without affecting the
FRAME
FRAME
adjacent areas. FRAME
Each office
or apartment unit
can grow in one direction horizontally. The structure
serves as rails on which the units can expand outward. These contrast the main incubator which sits
within the center of the plan and envelopes the structure.

11

15

FRAME FRAME

LEVEL FOUR

FRAME FRAME

FRAME FRAME

BUILDING

4

STRUCTURE STRUCTURE STRUCTURE

WORK

WORK

STRUCTURE STRUCTURE STRUCTURE STRUCTURE

15

N

15

LIVE

STRUCTURE STRUCTURE STRUCTURE STRUCTURE
STRUCTURE STRUCTURE STRUCTURE STRUCTURE

LIVE

LIVE

STRUCTURE STRUCTURE STRUCTURE STRUCTURE
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DESIGN
6.5 Elevations and Facades
This first rendering shows the viewpoint of a visitor arriving
from the bus stop. The view is also that from cars at the main
intersection on the corner of the site.
The facade of the north and west sides are visible in this view.
The business units to the west are made of the glass panels
with the colorful printed graphic abstractly representing
the creative entrepreneurs. The glass facade of the central
axis is visible along the north facade. Since it faces north
there is little need for sun shading.
Another element visible in the view are the solar tubes on
the roof. They are utilized as the primary source for heating
during the winter with an electric backup.

50
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DESIGN
6.5 Elevations and Facades
This second rendering shows the viewpoint of a visitor from
the adjacent buildings or the current existing Metrobus
stop on Old Courthouse Road. It will also be the view from
the park that is planned for the adjacent lot once the high
rise is demolished.
The same glass facade visible in the Northwest view is applied
here to the apartment units. Where expanded, the units have
a channel glass panel filled with insulation providing light
to pass through but obscure direct views for privacy.
The main incubator portion has a large glass facade. There
are slight vertical fins along the mullions to provide
shading along the eastern facade and prevent too much
interior heat gain.

52
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DESIGN
6.6.1 Transverse Building Section
The transverse sections shows the open to below spaces
occurring along the middle bay. This contributes to an open
and transparent feeling as audible and visual connections
can be made from floor to floor.
The business units sit in the bay off to the right of the
main incubator space. They are shown as resting on the
rails in comparison to the main building that envelopes the
structure.
The floor plenum allows mechanical and electrical space
along the length of the building.
Behind the section cut a portion of the apartment units are
visible to the left.

54
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DESIGN
6.6.2 Longitudinal Building Sections
The longitudinal section shows the main area of the
incubator. The center is dedicated to presentation and pinup areas that are open on the sides to allow for sight lines
to other areas.

56

PA R T M E N T S

FFICES

N C U B ATO R
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DESIGN

2013:
The
commuting
entrepreneur of K3 Designs
utilizes the resources of the
incubator while contributing to
the mix of creative individuals.
The various areas can be
rearranged depending on
whether he needs individual,
group, or presentation space.

WORK: AM &PM

BREAK: 11:30AM

SPROUT

PIN-UP: 1:30PM
AM
STORAGE: 8:07
COFFEE: 1:30PM

AM

ENTRANCE: 8:05
EXIT: 5:55PM

Needing nothing more than a laptop
throughout the day and any supplies he
stores in his locker, a Sprout member
has the ﬂexibility to work at any desk
within the incubator.

6.6.3 Building Section Diagram
The diagram shows an example of a daily schedule of a
business during various stages of growth. It follows K3
Designs, an advertising company, from 2013 as a Sprout
member through its development to a Branch member in
2017.
In 2013, the entrepreneur commutes to the incubator each
day and utilizes the majority of the main spaces throughout
the day. At this membership level, he is constrained to the
8am to 6pm business hours.
By 2017, the company has expanded to a private office. Despite
being separated in an enclosed unit, the entrepreneur still
utilizes the main space for the kitchen, printer and break
areas. This allows for interaction outside of the office and
helps to negate the isolation of most entrepreneurs when
working alone at home.

PRESENT: 3PM

RELAX: 9PM
MEETING: 8PM

M

WAKE UP: 7:30A

WORK: AM & PM

2017: Despite now working
in a private oﬃce unit, the
established
K3
Designs
owner still interacts with
the community of the main
incubator. By sharing services
such as the printer, kitchen,
and lounge areas, there are
opportunities for spontaneous
conversation and inspiration.

BLOOM

Living at the ID Incubator, the Bloom
member enjoys the community aspect
of the incubator that negates the
isolation normally associated with
working at home.

WORK: 7AM

BREAK: 3PM
M

BRANCH

WAKE UP: 6:30A

COFFEE: 8AM

58

PRINT: 11AM

The Branch member enjoys the ﬂexibility
of having his own space in addition to
the shared areas.
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DESIGN

Oﬃce Units

Main Incubator Building

Summer Sun 72˚
Winter Sun 26˚

6.5” Structurally
Insulated Panel
(SIP)
Motor
Overriding
Structure

6.7 Wall Sections
The wall section illustrates the way that the business units
sit upon the structure rails. The units are in a variety of
configurations so the section cut for the first, second and
fourth level slices through the expanded interior envelope.
In the cut of the third floor the two skins are visible with
the section cut going through the condensed arrangement
of the unit.

Steel Tube
Parapet

Steel Beam

Gutter
Clerestory Operable
Window
Light Shelf

Envelope
One
Channel Glass
w. Insulation
Steel Stud

Structurally
Insulated Floor
Panel (SIP)
Wheels
Wheel Track

Raised Floor
Plenum:
Air Duct, Pipes,
Electric

Mechanical

Parapet
Gutter
Clerestory Operable
Window
Light Shelf

The main incubator is visible to the right of the drawing with
the large mechanical plenums and similar panel structure.
This area also utilizes the steel columns, but envelops them
within the plenum area and column wraps. Separated with a
layer of insulation between the steel and the interior areas,
the steel structure is visible outside of the building, but
encased with material on the interior.

Exterior Glass
Facade
Operable
Swivel Window
Envelope
Two

Exterior Glass
Facade
Structurally
Insulated Panel

Structurally
Insulated Floor
Wheels

Mechanical
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Envelople One

Raised Floor
Plenum:
Air Duct, Pipes,
Electric
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DESIGN
6.7.1 Envelope Construction

ONST RU CT ION

This construction sequence shows how the units are
formed from panels that make up envelope pieces. the panel
is composed of steel studs and channel glass with cam locks
lining the vertical sides and each connection point. The
pieces lock together to form the interior envelope. A second
envelope is connected around the first envelope. They fit
tightly together with weatherstripping between the two
skins, but are loose enough to slide the interior envelope
out from the exterior envelope.
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STEEL STUDS

CAM LOCK

CAM LOCK

ENVELOPE ONE

ENVELOPE TWO

ENVELOPE ONE AND TWO

MULTIPLE PANELS

CHANNEL GLASS
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DESIGN

Motor
Overriding
Structure

Steel Tube
Steel Beam

Parapet
Gutter
Clerestory Operable
Window
Light Shelf

6.7.2 Envelope Expansion
This expansion sequence shows how the growth of the units
is activated and accomplished. Beginning with the desire to
expand and the selection of the new floor plan, the process
is initiated by the renter of the unit and carried out by a
maintenance worker of the incubator. Since all of the
Envelope
exterior
pieces are already in place through the system of
One skins, only interior pieces and floors need to be
envelope
added to the units.

Channel Glass
w. Insulation

64

DETERMINE NEW
ARRANGEMENT

UNLOCK CAM LOCKS TO
SEPARATE THE PIECES

- Select which pieces
- Use a tool to unlock each piece
will move to create an
- For a tight seal, a lock is placed
expanded configuration
every 2’ along the panel edge
Structurally

Insulated Floor
Panel (SIP)

ACTIVATE MOTOR

COLLECT INTERIOR WALLS

[EXPAND ENVELOPE]

- Activate the motor and
program the sequences of
the envelope movements

-Create a gap in the exterior by
separating panels
-Lift the interior additions into the
unit

- Motor moves pieces one
envelope panel at a time

Wheels
Wheel Track
Parapet

RE-LOCK CAM LOCKS

- Fill expanded gaps
with floor panels

- Secure panels to one another

Raised Floor
Plenum:
Air Duct, Pipes,
Electric

VS.
EXPANSION OPTIONS

ADD FLOORS

CAM LOCK

Gutter
Clerestory Operable
Window

MOTOR BETWEEN SKINS

TELESCOPIC HANDLER

ONE PANEL

FLOORS

EXPANDED UNIT

X PA NSI ON

Steel Stud

Mechanical
CAM LOCK
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DESIGN
6.8 Structural Representation
The structure is made of steel and utilizes mechanical
connections. The overriding structure supports the
individual units which are composed of a secondary
structurally insulated panel system. The image is of a
process model and reflects how the units interact with the
overriding steel system
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DESIGN
6.9 Transformation of Units
77 DEGREES: The owner of 77 Degrees, an advertising company,
decided to expand his living space. His brother, who is also
an entrepreneur, decided to join the ID Incubator. In order to
decrease costs, the two brothers decided it would be more cost
effective to share an expanded apartment with an additional
bedroom than rent a separate unit.

ORIGINAL

EXPANDED

PA RTMENT UNIT
3 PANEL EXPANSION:
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Gain:
1 Additional bedroom
Larger dining area
Larger living space
2 Closets

Reveal: (channel glass with insulation to allow light but
to maintain privacy as desired)
		
2 interior glass panels in bathroom
		
1 interior glass panel in bedroom
		
3 interior glass panels in living/dining area

Pieces Brought In: (Quantity)
Floor panels (3)					
		
Additional door w/ panel (1)
		
Interior wall panels (6)
		
Closet door wall spanning 3 panels (2)
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DESIGN
6.9 Transformation of Units
SKYLAR EVENT PLANNING: The owner of Skylar Event Planning
decided to expand in order to have a separate room for the
secretary. The added room will also serve as a reception space
for clients waiting to meet with the owner.

ORIGINAL

EXPANDED

FFICE UNIT
3 PANEL EXPANSION:
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Gain:
Additional Office:
-desk and chairs for
meeting with clients

Reveal: (channel glass with insulation to allow light but
to maintain privacy)
		
2 interior glass panels in private office
		
1 interior glass panel in main office

Pieces Brought In: (Quantity)
Floor panels (3)			
		
Additional door w/ panel (1)
		
Interior wall panels (2)
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DESIGN
6.10 Summary

RECONFIGURABLE SPACES
-Ability to rearrange open
work spaces on an hourly or
daily basis to suit needs

EXPANDABLE UNITS
-Ability to enlarge living
or work areas parallel to
business growth

CONSOLIDATES RESOURCES
-Ability to utilize shared overhead costs
-Creates spontaneous interactions by
bringing entrepreneurs together at the
shared resources

CREATES A COMMUNITY
-Brings like-minded individuals together
to one space
-Ability to learn and inspire one another
because of the range of abilities mixed
throughout the space

ADAPTS OVER TIME
-As technology changes, the panels
can be replaced to stay up-to-date
-If the incubator outgrows the space
as designed, there is the ability to
add additional areas

$$$$
#
NEW
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OLD
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REFLECTIONS
7.0 Conclusion
THIS THESIS FOCUSES ON THE DEVELOPMENT OF A SYSTEM OF FLEXIBLE ARCHITECTURE FOR A BUSINESS INCUBATOR THAT ACTIVATES
AND RESPONDS TO GROWTH. THE DESIGN CRITIQUES THE CURRENT OFFICE AND APARTMENT BUILDING IN THEIR STATIC NATURE.
EACH UNIT WITHIN THE TYPICAL OFFICE OR APARTMENT IS CONFINED TO THE ORIGINAL LAYOUT. IN MOST CASES, IF NOT ALL, THERE
CANNOT BE AN EXPANSION OF A SPACE WITHOUT EXTENSIVE RENOVATIONS AND MODIFICATIONS TO BOTH THE STRUCTURE AND THE
INTERIORS. THIS DESIGN ALLOWS FOR EACH PRIVATE UNIT TO EXPAND HORIZONTALLY AS THE OCCUPANTS NEED MORE SPACE DUE
TO THE CHANGING BUSINESS NEEDS.
IN ACTIVATING GROWTH, THE INCUBATOR FOCUSES ON THE INTERSECTION OF IDEAS, ENTERPRISES AND ENTREPRENEURS. UTILIZING
AUDIBLE AND VISUAL CONNECTIONS IN ADDITION TO OPEN FLOOR PLANS, THE DESIGN INTENT OF FOSTERING GROWTH IS MANIFESTED
BY CREATING MOMENTS OF SPONTANEOUS INTERSECTION, INTERACTION AND INSPIRATION. RESPONDING TO THE GROWTH OF THE
BUSINESS, THE SIZE OF THE UNITS CAN INCREASE TO FIT THE VARIOUS NEEDS.
THE INCUBATOR CAN RESPOND TO GROWTH IN TWO WAYS, BOTH SHORT AND LONG TERM. THE MAIN COLLABORATION AREA WITHIN
THE INCUBATOR EMPLOYS MOVABLE FURNITURE AND WALLS TO RESPOND TO THE CHANGING NEEDS ON AN HOURLY AND DAILY BASIS.
THE LONG-TERM FLEXIBILITY OCCURS WITHIN THE EXPANDABLE UNITS. THEY UTILIZE A SYSTEM OF TWO OVERLAPPING ENVELOPES.
WHEN THE SIZE OF THE UNIT IS CONDENSED THE ENVELOPES FULLY ALIGN AND OVERLAP. WHEN EXPANDED, THE EXTERIOR ENVELOPE
PIECES SLIDE APART TO REVEAL THE SECOND INTERIOR ENVELOPE. THIS ALLOWS ALL OF THE OUTERMOST ENVELOPE PIECES TO
ALREADY BE EMPLOYED ON SITE AND REQUIRE ONLY THE INTERIOR WALLS AND DOORS TO BE BROUGHT IN DURING RENOVATIONS.
BECAUSE THE EXPANSION UTILIZES ALL MECHANICAL CONNECTIONS AND SIMPLE HAND TOOLS, THERE IS LITTLE DOWN-TIME AS PART
OF THE RENOVATION. INTENDED TO UNDERGO THE EXPANSION PROCESS IN LESS THAN A FEW HOURS, THIS SOLUTION IS A GREAT
IMPROVEMENT OVER THE CURRENT PRACTICE OF A RENOVATION TAKING WEEKS. ADDITIONALLY, THE ENTIRE STRUCTURE COULD BE
DISASSEMBLED AND RECONFIGURED DUE TO ITS FLEXIBILITY AND DEMOUNTABLE DESIGN.
ALTHOUGH THE INCUBATOR SERVES AS A HOST FOR A HIGH TURNOVER OCCUPANCY, IT STILL ACHIEVES A SENSE OF PLACE TO
COUNTERACT THE TEMPORARY NATURE OF THE OCCUPANTS. SIMILARLY, A DESIGN AESTHETIC UTILIZING THE INDUSTRIAL COMPONENTS
AND COLORFUL FACADE REPRESENTS THE FLEXIBILITY OF THE BUILDING, THE CREATIVITY OF THE USERS, AND THE MOTION OF THE
OCCUPANTS WITHIN THE BUILDING. ULTIMATELY, THE DESIGN IS ABLE TO ACTIVATE GROWTH WITHIN THE INCUBATOR AS A FUNCTION
OF BOTH BUSINESSES AND UNITS EXPANDING.

A LIVE WORK INCUBATOR THAT FOSTERS GROWTH CAN RESPOND TO THE NEEDS OF ENTREPRENEURS
THROUGH A DEMOUNTABLE AND FLEXIBLE CONSTRUCTION.
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