


First, some-principles

%I‘l some E\dl\p-le\ﬂf HOSPITALS using GpEﬂ l_"}l.llldlﬂ:»_ principles
Then> ‘i‘fﬂmple of RE ‘SIB.EN projects, from many hundreds
Fmd]h some: TeComMImS | Bed to industrialization

-|..|_
-
-
==




What is Open
Building?

A technical way of
explaining..

...buildings are

composed of many
thousands of parts...
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Introduction of Technical Systems into Building Construction
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Avoiding the
entanglement in this
picture is important

Kendall / Introduction to Open Building

Interface conditions should
allow alternative products to
replace one another...

’Wuﬂj l&,hmuﬁﬂ_

This is the technical or

“flexibility” aspect of open
building...



The second point concerns distribution of
responsibility...

CONTROL is always distributed...
...but who controls which parts?

INDIVIDUAL USERS must be
able to exercise control... but of g o
what parts and spaces? f ?

COMMUNITY is responsible
for.....what parts and spaces?

From HABRAKEN: *ABC’s of Housing”
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Control also has a lot to do
with the control of space...

...territorial control....

This is important to human
beings’ sense of belonging
and personal responsibility..

Kendall / Introduction to Open Building




Open building is
also about

PERMANENCE
and CHANGE

The city is permanent to the
neighborhood

The neighborhood is
permanent to the building

The building is permanent to
the room

The room is permanent to the
furniture...

ironment results from many actions

hany agents over time...

...the built environment is never finished....

Kendall / Introduction to Open Building
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Open building distinguishes “LEVELS” of intervention
g S st o ;

district neighbourhood ~ block : ,-;prga;)'tl_g;_ room ]
residents residents - residents occupants parties
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land-use level fabrie lavel

layout level planning levels

from more callective to more individual

Source: OBOM/TU DELFT



For example
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Shopping centers are handled in very conventional
ways...

Base Bujl_ding
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Typical Mall Section

Typical Mall Elevation
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Modern office buildings,
designed by the best
architects......

 are built for “churn™....

* Inside, tenants have their leased
spaces designed by their own
architects...

» and finished by specialized fit-out
confractors

Kendall / Introduction to Open Building



100 years

25 years

Hospitals on
the Time-Axis

5 years




Long Lifetime

(50 -100 years)
UNCHANGABLE
Site development
Supporting structure
Building envelope

Medium Lifetime
(15 - 50 years)

ADJUSTABLE

Inner walls, ceilings and
floors, fixed installations
(extensions)

Short Lifetime
(5 -15 years)
CHANGABLE

Devices, equipment,
furnishings




The Inspital (INO) Project

Bern, Switzerland
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The INO Hospital

Bern, Switzerland

Two alternative layouts of a surgery suite in the base building...
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Gonda Building / Mayo Clinic

Architects: Ellerbe Becket
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A variety of layouts is possible




Banner Estrella / Phoenix

NBBIJ Architects

Permanent infrastructure relative to space fields



¥ B &

OINGHUA NANLU

=
/A




CASES OF RESIDENTIAL
OPEN B UED ING .among many hundreds...
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The Banner
Building

In Seattle, Washington, a
developer hired an
architect to design an
open building for sale.

Copeland/Weinstein, Architects

Kendall / Introduction to Open Building



The Banner
Building

Each of the 16
units in the
building is sold
empty...1ts interior
is designed by an
architect or interior
designer selected
by the occupant...

the base building plan with plumbing stacks i M

Kendall / Introduction to Open Building



The Banner
Building |

the empty
interior
with the

layout
drawn on

the floor...

Kendall ! Introduction to Open Building



The Banner

+ -
- o

two of the custom designed dwellings
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Papendrecht
Molenvliet

One of the first large
housing projects of this
kind was built in
Papendrecht, near
Rotterdam. It was buuilt

iy

|
e -
- .J" -
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123 dwellmg ' e
units, several L
offices and
shops, and a
kindergarten

Kendall / Introduction to Open Building



Papendrecht
Molenvliet

SUPPORT STRUCTURE GROUND LEVEL (east side)
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a drawing showing the regularity of the base building and the plumbing stacks
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Papendrecht
Molenvliet

Tunnel form construction of the base building ... and prefabricated fagade panels
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Papendrecht
Molenvliet
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the wide variety of dwellings...no two are alike
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Papendrecht, Molenvliet
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Patrimoniums
Woningen

Kendall / Introduction to Open Building




Layout menu

Patrimoniums
Woningen

kitchen bathroom

original floor plan empty unit

Kendall ! Introduction to Open Building

What two
occupants
actually
selected for

their own




Patrimonium
Woningen

Matura Infill
Systems, a
company
specializing in
delivering
customized
interiors in a JIT
fashion.....

Kendall / Introduction to Open Building

Upper system

Lower system

Empty serviced &

space unit

service point

16



Patrimoniums
Woningen

the tenants in their future home, making decisions

Kendall / Introduction to Open Building



Patrimoniums
Woningen

the Mamra fabnf:atmﬂ and dwmbunﬂn famh{y
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Patrimoniums
Woningen

Matura containers being delivered to the site, with everything for one

dwelling unit’s fit-out, including the worker’s on-site work room....
Kendall ! Introduction to Open Building



Patrimoniums
Woningen

. Base profiles
FESD oo “Faround the
&5 perimeter of
the space and
under each

partition wall

WEIRATTT S

“matrix tiles ” fﬂr managing the distribution ﬂf piping, as well as to
accurately and quickly position the “base profiles” for partitions...

Kendall ! Introduction to Open Building



Patrimoniums
Woningen

o

Base profiles also provide a race-
/ way for wiring..each ig numbered
for easy placement

the “base profiles” on which partitions are pf&{:ﬂd are precut to exact
lengths. WIELAND pre-terminated cabling runs in the base profiles....

Kendall / Introduction to Open Building



Patrimoniums
Woningen

Matrix tiles are covered, ready for
final floor finishes; door frames

are hung, partitions painted...

Kendall / Introduction to Open Building



Patrimoniums
Woningen

one finished dwelling, a month after the old unit was vacated...

Kendall / Introduction to Open Building



Patrimoniums

Woningen

The base building was upgraded....

Kendall / Introduction to Open Building



Patrimoniums
Woningen

The building continues to
undergo gradual improvement.

Kendall ! Introduction to Open Building



ieder mens

Wenswonen een woning

naar wens

This project was
completed in 2002. It’s a
good example of a
private development
company wanting to do
an open building project.

Kendall ! Introduction to Open Building



Wenswonen

...a townhouse development....buyers can choose the

volume, fagade, floor plans, equipment and finishes of their
dwelling.

A custom-designed software system supports this. At each
step, the buyer knows the cost.

— =]

E=AIEAR =3 =
-

- L L L.

Kendall ! Introduction to Open Building



Wenswonen

Decisions about
dwelling volume
include the

possibility of
adding a room at
the back....

Kendall ! Introduction to Open Building



Wenswonen

The architects also designed a “library” of facade elements.

Buyers could make their facade design suited to their
chosen floor plan...

Variatiemogelijkheden in de gevelindeling

Kendall / Introduction to Open Building
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van den Brink, Architects
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Wenswonen




MULTIFUNK, Amsterdam

Kendall ! Introduction to Open Building



MULTIFUNK, Amsterdam

The developer

wanted a multi-

functional

building...

Kendall / Introduction to Open Building



MULTIFUNK, Amsterdam

A]I'E'.B.djf, the blll]dlllg 'S Openings in the floors allow
“ﬂpgﬂﬂﬂgﬁ” has prﬂyed future placement of stairs
useful, allowing changes

of function without delays
or extra costs.

Kendall / Introduction to Open Building



MULTIFUNK, Amsterdam

\ =

The developer is happy
because the added capacity
of the base building added
less than 5% to the total cost
of the project.

Kendall ! Introduction to Open Building
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THE SOLIDS

Diagram of base building installation services

1. Enangy supplier irataBalion
2. Basa buikd powenTaalirgioooking installatan
3, Powse/hastinglensling disirbubion i individual unis

4, Worical shabis doe sewage and cool weisrsupply

. Woilicss hafts wia%h eocass space 1o (ulung senioes 101

Kendall / Introduction to Open Building

Several SOLIDS project are planned
for construction in the coming year,
in Amsterdam....users can lease as
much space as they like for what use

they choose...

k
F
t




Finland

Ulpu Tiuri, Architect




Arabianranta, Helsinki

_——
9=

' Esko Kahri, Architect
SATO Development Company

This is an early example of a PLUS HOME project

Kendall ! Introduction to Open Building



Arabianranta

Many unit size and layout
variations are offered....

These “yellow™ areas are
where bathrooms can be
located, near the public space
and stairs.

Kendall / Introduction to Open Building



Arabianranta

The floors are constructed to provide a large “wet zone”....

Kendall / Introduction to Open Building



Occupant’s Internet front page with
step-by-step guidance...

Frrd ek e Ee ]
PRI S N - i @A W te Wi ol T oD

peieyerietrer it

)

All Flat Types -
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: - Location info

..... = Ocgupants
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choices
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o SRR B e et | A individual choices
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PlusHome otal IT process

Arabianranta / Helsinki / 2004

Customer Design
service Customer tailoring 3D model view to management

view to the project project

Real time 3D Model & quantity Quantity/ PDM&
Project Quantity and cost view to the Cost
Management

management information

Kendall / Introduction to Open Building TO C G) M A N
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Russia



Catamaran House, Moscow
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Catamaran House, Moscow
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Vladimir Plotkin, Reserve Architects
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Catamaran House, Moscow

Hundreds of such “free plan” buildings are being constructed in
Moscow...downtown and around the periphery...of high quality...

Kendall ! Introduction to Open Building









Next 21

ks
Y ] B RiT:h&n |
L i ] Fovar &
i ! n
, I - ]
Sl
[Ra 2]
LMIng mcem Chikdrans
[g==11
] al
1
1
e
B 10y

HiGkhan

Kendall / Introduction to Open Building



NEXT INFILL / Sekisui Heim

A new pfgdt tring the market for renovating the old housing
stock..with a few new products, and many from the open market...

Kendall / Introduction to Open Building



NEXT INFILL / Sekisui Heim
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“Support” Housimg

Wuxl, China, 1363
Baao Jiasheng

The masign of e project @meted
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Architect: Yue Ziging, Shan Hao, Ying Xiachuan

Cheng Estate, Shenzhen, China, 2004

Chang F



Vo awr mows beftees

e T |
Vi s e |

iyt
CHIHEE
D -
[E—p——

T

m“mmmww ,

ﬁmg

vwm m
h |
mmm it umm_r

oo

L

i
Fli

, 2006

House Golden Age (private housing complex)
a

Architects: Li Halle, Tang Ning

Chongging, C



In Summary

How I see the potential of industrial processes
to support the kind of projects I’ ve shown.



The main point I want to make 1s:
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We’ve leacned over the years that:

e Housing is more than hardware.

» Housing is not only about engineering

» Housing is both local and international
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New directions for research....

We should re-focus on industrialization studies 1n

The layer of public oversight

The layer of consumer preferences



Housing needs these two areas of action....

Action must be taken in both...

Housing needs both coherence and variety....



On-51te wnrk related to " Oﬁ'-sﬂe “kitting” if\ suppnr_t_ i
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Studies of how these two markets work in
housing is essential....



of HHTE



the decision layer controlled by local political forces

_ Building Officials Association of Florida

Established in 1953

Home Slie Incex search

and the decision layer supporting
individual choices...




Political forces push us to long term interests and to
meet ‘“‘social” conditions.

This can be called the BASE BUILDING or
SERVICED SHELL of a house.



We can call this part of the house the
FIT-OUT or INFILL.



When the two markets are not clearly
‘“‘disentangled” both are inhibited.

—— N & . 1-n¢ s Fa% olalE § a T, | » ~ '!l-l"l - 4
Entanglement hinders industriglization,

When housing production does not distinguish
these two decision processes and their respective
production and management operations, we
cannot achieve optimum production effectiveness
or drive industrialization forward.



This 1s my understanding of
the literature 1n housing
production, industrialization
and 1nnovation to date.



Housmg research should focus on 1mpr0vet}ﬂ




darmer window r"“
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AT

bay window

L% enables us to define a set

| of research questions that
_ may give us new ways to
leverage innovation.




Let me summarize...

Improved ways of making BASE BUILDINGS are needed...

Is more
research
needed, better
teaching in the
university,
improved
development
practices...?

Kendall ! Introduction to Open Building

the base
building

concerns what

is shared by

Architecture

Open Building

the Mt-out concerns what is decided by

each tenant independantly

Base Building Level
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How can the “infill level” be best served?

Architecture e % Open Building

it-out concerns what is decided by
cachgenant independantly

|| Qﬁﬁ@% Is more
== i research
l:i];;::i by %m needed?
: If so,
Qﬁﬁﬁ what has
_____ oy to be
fnsl  done, by
whom?

Base Building Level Fit-out Level

Kendall ! Introduction to Open Building



I am convinced that a new INFILL INDUSTRY is needed

...harmessing building information modeling, advanced logistics
and multi-skilled work teams...

Kendall ! Introduction to Open Building



The BUILDING FUTURES INSTITUTE:

www.bsu.edu/bfi

For up-to-date reports on residential open building
and for reports on open building in hospital design.

And also see the website of the CIB W104 Open
Building Implementation:
www.open-building.org

Kendall ! Introduction to Open Building £ INO Symposiom [ Bern July 2006
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