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This research studied the variability of the private parts of housing units

(inside the units) after the tenants started to move in. The analysis is based on the results of
more than 35 years of field research. In a housing complex built in 1982, many of the dwelling units
have movable partitions and storage walls. The field rereasch shows each family has effectively
changed the floor plan as a family changes its life stages. New tenants also frequently have changes
the interior when they came in. The longer a household has lived, the more likely they wishe to
live as long as possible in the future. But some elderly households moved out because an elevator is
not installed in this housing complex. As it is easy for tenants to change the floor plans and
renovate interior finishings when they move in, it is relatively inexpensive for younger households
to move in. It contributes for this comunity to welcome new younger generation.
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Around the year 2000, the average lifespan of housing in Japan when demolished was only
about 30 years. Even today the projected lifespan of newly built detached wooden houses in
Japan is only 50 years. The Japanese Government, universities and industrial corporations
have collaborated at various times in advancing housing standards, particularly the
longevity and adaptability of the building stock. Adaptable infill system like movable
partition and movable storage is an example of design solution to make the housing units fit
for the changes of life in several decades of residency. This research surveyed the changes of
interior layouts of more than 200 housing units which happened in couple of decades and
analyzed the relationships between the changes of family, lifestyles and the infill renovations.
The longer life housing with adaptable infill, which preserves building fabric by encouraging
it to adapt to change, is at the heart of housing solutions for sustainable future because it
significantly reduces the waste of materials for building construction.
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This research investigated the housing estate “T'surumaki -3” of Tama New Town in the
west suburb of Tokyo. It was the first experimental project, named KEP (Kodan Experimental
housing Project) which Japanese Housing Corporation started in 1973 in order to research
and develop the flexibility and adaptability of housing. Because the average years to be
rebuilt of housing in Japan used to be almost 30 years, the government and private sectors
started the research and development projects to design and build longer life housing with
adaptability in time, such as KEP (Kodan experimental housing project) and CHS (Century
housing project). This research has analyzed the outcomes of those experimental projects to
examine the attempted adaptability have worked or not in these thirty-five years after people
lived in.
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In the last survey implemented in 2015, the author realized that the aging residents in
“Tsurumaki -3” of Tama New Town have many problems to continue to live and decided to
study their problems in December 2017 and January 2018 which was 35 years later after the
first residents started to live. The most important object of this research is to investigate how
residents have adopted the design concepts to suit their individual needs and how they have
adapted their living environments to changes in their lifestyles over time by remodeling
rooms and changing the position of partitions, especially that of KEP movable partitioning
system.

This research tries to find out the effectiveness of the movable building elements with
flexibility and adaptability by Post Occupancy Evaluation (POE). First, the author developed
a questionnaire survey for the residents. We asked the residents if they had altered the room
arrangement by changing the position of the KEP movable partitioning system or by using a
conventional partitioning system. Similar investigations were performed in 1982 (just after
the completion of the estate) by Prof. Hatsumi and Housing and Urban Development
Corporation, Japan, and in 1995 by Prof. Hatsumi. The author and the students of Shibaura
Institute of Technology have conducted the similar surveys in 2005, 2014 and 2015. The
author has analyzed the transformation of the room layout of each unit through more than
35 years by comparing the results of the studies made in 1982, 1995, 2005, 2014 and 2015.

In the Tsurumaki -3 estate, there are 192 units in four-story flats and 29 units in two-story
terrace houses to own (Table 1). There are three main types of plans for units in the estate:
A, B and C. Type A can be subdivided into types Al - A3, Type B into types B1 - B5 and Type
C into types C1 - C4, for a total of 12 types of units. Type C units are not equipped with the
KEP movable partitioning system.
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1. Attributes of residents

63 households living in the apartment of “T'surumaki -3” answered the questionnaire in
2014. 56% of them was in their 60s or older than that (78 out of 140 residents). In 1983 one
year after than people started to live in the estate, only 4 residents out of 516 residents who
live in the apartment were in their 60’s or older. In 1983, 49% of the residents were in their
twenties or younger than that (254 out of 516 residents), but in 2014 only 12% were in their
twenties or younger than that (17 out of 140 residents). The aging of the residents is obvious.
36 families out of 63 families which answered the questionnaire in 2014 were the households
of couples which have no children to live with.



38 families in the apartment and 9 families in the terrace house answered the
guestionnaire in 2018. All of them own their property and most of them have been living
since they bought their house in 1982 or 1983. Almost all residents who answered the
guestionnaire have willingness to live in their house as long as possible but some aged people
are not sure it is possible in their future.

2. Changes in the room arrangement

As children grew, and when they left home, many families used the KEP partitioning
system to adjust the room arrangements to fit the changes in their lifestyles. The KEP system
appears to have worked the way it was planned to more than thirty years ago. The residents
have been living in this unit since 1982 and renovated all interior finishing in 2002
immediately after their children left home. They moved the KEP movable storage and made
their living room wider. They changed the KEP movable partition wall which divided rooms
in north to solid stable wall at that time.

3. Renovation of infills

Figure 1 and Figure 2 show the history of renovation works in each dwelling unit from
1982 to 2017 entered by year period. Each row shows the dwelling unit renovation history of
one household. The white part shows residency period of the first family, and the grey parts
show the residency periods of the second or third families. In years indicated by the symbol
" " renovation work was done, and the letters of the alphabet in the table indicates the
contents of renovation works. We can find that when new residents moved in, they often
renovated the infills regardless how old their units were. The renovation was necessary for
new family to adjust their unit for their life style. We can also find that the sanitary spaces
such as bathroom, toilet and kitchen have been fixed and renovated in every ten to fifteen
years both for the units in apartment and terrace houses. This might be because of the
changes of the lifestyles in Japan in these three decades.

By conducting the interviews to the residents last winter, the author found some of the
aged residents have little willingness to renovate the infills of their units because the
apartment has no elevator in its common space. The apartment has several steps to climb up
even for the first floor units so it has no sense to renovate the interior of their units for the
wheelchair. One of the aged residents who lives in the terrace house experienced the difficulty
to use steps in front of her entrance when she suffered pains in her knees. The aged residents
think they will move out to the apartment equipped with elevators when they become hard
to use staircases. Even though, the author found infill renovations to improve the life of aged
residents have been conducted in some units such as adding handrails to corridors, toilet and
bathroom, deleting the gap of the floor finishing, changing the material of floor finishing from
slippery wood floor to non-slippery carpet, widening the width of the door to the toilet and
changing the toilet door to sliding door. All these small renovations help the aged residents
to live comfortably and continue to live in their house as long as they wish before they finally
move to the other apartment equipped with elevator or to the aged people’s house with care.

4. Conclusions

This research found some residents renovated the all infill of their units by using the KEP
movable partitions and storage systems and some residents did not. As children grew, and as
they left home, some families used the KEP system to adjust the room arrangements to fit
their changing lifestyles.

The infill system for housing must be adaptable to changing lifestyles of residents and
must be easily fitted and removed. The infill needs to be as simple as furniture, easily to be
built on site and can be replaced easily by the residents and users. One resident said that he
bought his house 35 years ago because that KEP movable partition walls and movable storage
system would help his family to change the layout of their units in order to adjust their life
style easily. In fact, his family has not moved KEP partition walls or KEP storages, but
knowing the easiness to move them he came to think his family’s future life would be flexible.
He said the architects should realize this effect which the architect originally planned.

This research concludes the continuous research and development of adaptable housing in
Japan from KEP, CHS (Century Housing System), KSI (Kodan Skelton Infill) to the
establishment of the long fife housing law and the recent development of the zero slope gray
water drainage system by the collaboration of the government, private companies and
research institutions have been one of the most essential forces for the development of
adaptable and sustainable housing in Japan.
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