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Preface

As part of Tokyo Metropolitan University’s 21st Century COE Program, Development of Technologies for Activation and Renewal
of Building Stocks in Megalopolis, academic staff of the Department of Architecture and Building Engineering have been conducting
research on the theme of “Activation of Existing Building Stock™ in a spirit of close cooperation since the program’s selection in FY
2003. The interim assessment process was successfully completed and we entered the final year of the program in FY 2007. In this final
year, the international conference Building Stock Activation 2007 (BSA 2007) is being held on the theme of activating existing building
stock. The main aims of BSA 2007 are to widely publicize the research results of this five-year program and to provide opportunities for
exchange among researchers and experts in Japan and overseas, and thereby promote the further development of global research on the

activation of building stock.

BSA 2007 is being held jointly not only by the Meta-technology Center for Metropolitan Metamorphosis Methods (4-Met Center), the
research base for this program, and Tokyo Metropolitan University, but also by the International Council for Research and Innovation in
Building and Construction (CIB). As expected, many papers were submitted both from Japan and overseas, and this collection of papers

contains those selected through the peer review conducted by the International Scientific Committee.

The peer review process consisted of two stages: the peer review of abstracts followed by the peer review of full papers. Of the full
papers selected, outstanding papers whose contents were in accord with the aims of BSA 2007 were to be granted the Best Activation
Award and outstanding papers by authors aged 35 or under as of 5 November 2007 were to be granted the Young Researchers Award. A
total of 80 abstracts, 31 from overseas and 49 from Japan, were submitted. As a result of strict peer review by the International Scientific
Committee, a total of 60 papers, 21 from overseas and 39 from Japan, were selected. Two of these papers were granted the Best

Activation Award and four were granted the Young Researchers Award.

The papers in this collection examine building stock activation from various viewpoints in a wide range of fields, including architectural
and urban planning, architectural history and design, building structures and materials, and architectural environment and building
services. It is particularly noteworthy that many of these papers are based on actual projects conducted through coordination between
different fields, which shows the importance of cooperation with other fields in promoting research on building stock activation. We

believe that this collection of papers will be of great global significance.

We would like to express our heartfelt thanks to all those who submitted papers and to the committee members who took part in the peer

review process. We very much hope that this collection of papers will be of great help to the researchers, architects and experts involved.

Seiichi FUKAO

Chair, Organizing and Executive Committee

Yoshinori KITSUTAKA

Chair, International Scientific Committee

Tokyo, November 2007
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Abstract

In recent years the market for newly built offices decreased dramatically in most European countries.
The economic recession was a major factor, but also overproduction by project developers was an
important cause of the oversupply. And as construction projects take a long lead time, many new
office buildings came on the market, years after the oversupply was first noticed. Not only new
buildings, but also buildings used before remained vacant for an unusual long period.

Also recently, the market for housing for elderly citizen started to grow, and it is expected to grow
further over the forthcoming decades. Especially the housing for seniors in need of intensive health
care grown strongly. Reason for developers and owners to investigate the potential of vacant offices
for transfer into residential buildings for the senior citizen and citizen depending on intensive health
care.

In 2006 BAM, the market leader among construction companies in the Netherlands, decided to invest
in the development of an office transfer program. Students of the Eindhoven University of Technology
were invited to a research project for the development of an instrument to assess and quantify the
potential for transfer.

Based on the outcome of the project a transfer potential measuring instrument was developed and
tested. Valuation of the instrument was performed by the assessment of the transfer potential of one
sample building by 3 experts independently of each other. Beside this the potential of the building was
assessed in a traditional way. The instrument proved to assist project developers in their assessment of
the potential of an office block. Assessment took only a few hours per project.

1. Introduction

In Europe many office buildings are vacant. A vacancy rate of 2 to 4 % is considered normal. This
percentage is required to allow interested parties sufficient choice. In recent years the European
average vacancy rate increased quickly to approximately 15%. For The Netherlands, after an all time
high of 6.1 million m2, in early 2006 the vacant office building stock amounted to about 5,5 million
square meters. An average office employee in Western Europe occupies 20 m*. So to occupy this stock
about 275.000 new jobs should be created. In ideal economic circumstances such a growth takes at
least 4 years. We must take into account that even with a high vacancy rate many real estate clients
prefer to build a new, client specific, office building. So even while many offices are vacant the
construction of new offices continues, be it at a reduced annual volume. As a result the market cannot
absorb the stock in 4 years time. It is more likely that it will take over 10 years before the vacancy rate
is back to normal.
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The aging population of Europe is another important factor in the development of the real estate
market. The number of children per woman is in many western countries below the rate of 2.2. This is
considered to be the minimal rate required to stabilize the population. The rate is decreasing world
wide and some EU-countries like Italy are already below that figure. As a result of this demographic
change the need for housing for senior citizen is growing while low quality single family houses stay
vacant. Especially the housing for the elderly depending on intensive health care is dramatically
legging behind the growth of the needs of the population.

These two independent developments, oversupply of office buildings on one side and undersupply of
housing for seniors on the other, were a reason for BAM group to investigate the transferability of the
vacant building stock into housing units. BAM is the biggest Dutch based contracting firm. On an
European scale BAM is number 5 in terms of annual turnover and globally it is ranked 32nd. The
company is among others active in housing, general contracting and project development. By the end
of 2006 the study was started and in August 2007 it was finalized.

Fig. 1: Supply and demand of office space in The Netherlands (Million m2 ) (DTZ 2006)

4 L, Supply

3 " Demand

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
J

For this study figures from diferent sources were used, causing slight differences in data on vacancy
and market size.

2. Methods

The study started with an investigation into the size and quality of the available building stock. A web
search and study of literature provided data on the amount of square meters waiting for new users.
Interviews with real estate agencies gave an insight in the quality of the building stock. The need for
housing by the growing number of senior citizens was investigated in a comparable way.

In the second stage of the study the possibilities and constraints for transfer of function were
investigated. Again literature was an important source, but also interviews with relevant parties
provided useful data. The research was in this stage mainly focusing on legal constraints, public
funding options, functional requirements and performance specifications for the care sector.

Research by the Delft University of Technology focusing on the potential of offices for regeneration
without a change of function appeared to be very helpful in this project. Our research could build on
the findings of this recent study. In particular the instrument developed to measure the potential for
transfer appeared to be very useful. (Hek, 2004)

Based on the collected information a list was composed of conditions that are to be met to enable a
successful transfer of offices into apartments. The list was divided in two sections. The “Veto
conditions” and the “gradual conditions”. If veto conditions cannot be met, the project is not suitable
for a transfer of function. If gradual conditions are not met, transfer may still be an option, provided

4
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that modification of the building and its surroundings are financially feasible. As not all conditions
will have the same impact on the transformability it was decided to assess the relative weight of each
of the gradual conditions. Therefore an expert panel was invited to rank the conditions on a scale of 1
to 5. A value 5 indicates that the condition is of major importance. Value 1 was given to conditions
with a minimal impact on the transferability.

To validate the results of this research a vacant office complex was scored with the developed transfer
measurement instrument. Minor modifications to the instrument appeared to be required to guarantee
an adequate performance of the tool.

3. The oversupply of offices.

Between 2000 and 2006 the office market in Western Europe decreased gradually but steadily. In 2006
a turning point was reached. The economy became stronger. Employment statistics started to rise
again. And the vacancy rate dropped from 15% in January to 13% in December. In the Netherlands in
2006 1 million m* of new office space was completed while the market absorbed a 1.6 million m”.
Predictions for 2007 are even better. It is expected that by the end of 2007 only 9.7% of the office
stock will be vacant. (ABF Research, 2006) In this figures is taken into account that there will be new
vacancies due to loss of employment for office workers caused by transfer of tasks to low income
countries. (Jones Lang Lasalle, 2006)

One may say that if this economic growth continues the vacancy rate will be back to normal in a few
years. But more detailed study of the stock revealed that 40 % of the vacant offices is of an
unacceptable low quality. It is not very likely that this 40% will ever be re-rented or sold. 7% Is
qualified as “impossible” to rent out. 33% is qualified in the category “very unlikely”. (Dynamis 2006)
For the Dutch market this means that 2,2 million square meters will remain available for transfer. Even
under continued high economic growth the offices concerned will not come back into exploitation.
With an average size of 100 m* per housing unit this stock may be transferred into approximately
22.000 units. So in conclusion we may say that availability for transfer depends heavily on economic
factors such as economic growth, employment and outsourcing to low income nations. But a
substantial part of the stock will never be reoccupied as offices again. Even under the best economic
conditions this will not be the case. (Source: www.dynamis.nl)

Fig. 2: Overview of categories of vacant offices (Dynamis, 2006)
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When looking on an European level we find comparable figures for the original 16 old member states
of the EU. The new members, mainly former east block countries, are in a different economic process.
Though little figures are available on the eastern European stock the impression is that in general less
office stock is vacant, but a bigger part fits in the category “ unlikely to re-rent”.

4. Locations of vacant offices

To better estimate the size of the stock available for transfer an inventory was made of the locations of
the vacant offices. The table below shows 5 categories (REN 2003). The quantification (Hek 2004)
reveals that only 29% of vacant offices in The Netherlands is located on the least suitable highway
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locations. Only 4% is found in the most appreciated typical housing districts. The remaining 67% is
located in or near city centers and may be transferable, depending on the quality of other factors.

Table 1, Locations of vacant Offices (REN 2003 and Hek 2004)

Area Qualification | %
Housing district Excellent 4
Around city center Good 26%
Rail station area Sufficient 18%
City center Insufficient 23%
Highway location Bad 29%

The inventory also listed the cities where vacancies occurred. As could be expected a vast majority of
vacant offices was found in the big cities. This should not be a problem as it was also assessed that
many seniors return to big cities - with their cultural and health care facilities - after growing their
children in smaller villages, though others - more vital seniors - move to quiet places in the country
side, far from the busy city life. A more in depth investigation into these migrations would be useful.

5. Characteristic of chanceless offices
The investigation also assessed why some office buildings are chanceless on the market. The major
factors were divided in location quality and building quality. For the location we found:
e Area with more outdated empty stock (1960-1980)
Area with cheap office buildings (75-90 € per m’)
Office in a housing area
Low level of nearby facilities (banks, restaurants, shops)
Too far away from highway or rail connections
Parking facility missing
Poor maintenance, (graffiti, vandalism, waste)

For the building quality the following constraints were identified:
e Unattractive appearance of building
e Vandalism
o Low level of thermal insulation
e Low outdated services.

6. The housing needs of senior citizen
Research by others (ABF 2004) found that the need for senior care housing in the Netherlands alone
will grow by 10.000 units annually till 2020. That is a need for 1.000.000 m2 new floor space per
annum. The growth is caused by a variety of factors.

e  Growing population, 0,25% per year till 2035

o Increased percentage of elderly citizens in this population

e Policy shift from hospitalization to extended home care

e  Wealthy seniors prefer private care in stead of public services
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Fig. 3: Percentage of population (75+) hospitalized and living in intensive care housing (ABF
Research, 2004)
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The Dutch shortage for senior care housing was estimated on 40.000 units in 2002 and is expected to
be reduced marginally to 30.000 units by 2020. We may conclude that a new source of housing units
for seniors will be very welcome. The need is of a temporary character. It is expected that the
population of The Netherlands will decrease slowly from an all time high of 17.1 million inhabitants
in 2035. And the baby boomers will not be a dominant factor in the statistics anymore from 2040. But
for the forthcoming 20 to 30 years the need for is very pressing. So housing units specially designed
for senior citizens with a high demand for care may be in oversupply from 2040.

Table 2, Population Development in The Netherlands (CBS 2006)

Year Population over 55 Over 65
The Netherlands | in % in %
In millions
2005 16.3 25.8 14.0
2020 16.8 32.7 19.0
2030 17.0 35.6 22.2
2040 17.0 30.5 25.0
2050 16.8 29.7 23.6

Fig. 4: Occupants of special care housing per age category 2002-2020 (ABF research, 2004)
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To be able to assess to the potential for function transfer insight in the performance requirements for
senior care housing is needed. The most important requirements are:
24 hours care on demand
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80 m” for low budget up to 120 m? for above average budget
Accessible for wheelchairs

Distance to rail station < 1000 m

Distance to public transport <200 m

Distance to daily shops < 500 m

7. Investment opportunities

Availability of capital is another important condition for a successful transfer. The book value of long
time vacant offices is usually low. Often not more than the value of the land. But the cost of transfer
and refurbishment may be considerable. The total investment is therefore an important factor in the
assessment of the transferability. The level of the rent after transfer is dictated by the market. The cost
for redesign and reconstruction can be estimated. Based on this two data the market value of a vacant
office can be calculated. If this value is higher than the market value before transfer, then transfer is an
option.

Luijten 2006, reported that between 30 and 50% of the real estate investment funds active in The
Netherlands and surrounding countries, are prepared to invest in office transfer for the housing of
senior citizens, provided that the rent will be conform market prices.

8. The need for refurbishment

8.1. Architectural aspects

From an architectural point of view the brick buildings built in the first half of the twentieth century or
even earlier are considered to be very attractive. Many of these brick buildings are now listed as
monuments. So major changes to facades are not allowed but often not needed. These buildings have
typically high ceilings and massive constructions. This type of high quality buildings are favored by
seniors for their apartments. Buildings from the second half of the 20™ century are often characterized
by light constructions and glass facades. Partition walls are too light to serve as an apartment
separation or are not made at all. The architecture of these later buildings is far from typical for
housing and function transfer is only possible if a complete new facade is made. These buildings are
seldom listed. A new facade is expensive. In newly built offices facades require between 25 and 33 %
of the construction cost.

ple of successful transfer

8.2. Services

Most offices in Europe are centrally heated and ventilated. Also power and water supply are
centralized services. In new apartment buildings the cost of utilities are measured and billed
individually, per apartment. When it is considered necessary to replace centralized building services
by de-centralized systems this may lead to the conclusion that a functional transfer is not feasible. But
building services are supposed to last 15 - 20 years. Therefore many vacant offices need new services
anyhow. In such cases transfer into apartments is not more expensive than continued use as an office.
In new buildings services account for approximately 40% of building cost.
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8.3 Environmental aspects

Insulation is another important cost element. Older buildings were designed before environmental
awareness led to high standards for insulation of facades and roofs. Additional insulation, including
double glazing is inevitable in almost every office transfer. But older offices need post-insulation
anyhow. As said above for services, also without transfer of function investments in upgrading of the
insulation will be inevitable.

Fig 6, Examples of traditional office architecture, feasible for transfer

9. Result and discussion
To prevent loss of time in an assessment of conditions for a building that after all clearly doesn’t meet
the required level it was decided to split the assessment in 4 stages.

1. Check on veto conditions,

2. Check on financial feasibility,

3. Check on gradual conditions

4. Check on investments opportunities.

The study resulted in a list of only 5 veto conditions.
1. There is a local need for housing for senior citizen.
The local authorities are prepared to make a change of function legally possible.
The location is typical for housing; green, clean, quite, cozy and safe.
The sound level of traffic and other activities is below 50dB
The remaining free available space between floors and ceilings is, after transfer, at least 260
cm.

nhkhwb

The list of gradual conditions is much longer. In total gradual 54 conditions were identified. The 54
multiplied with their relative weight made a maximum score of 270 points achievable. The gradual
conditions were divided into 4 catagories.

1. Location

2. Building

3. Legal aspects

4. Financial feasibility

From a commercial point of view it is not cost effective to spend time and money on assessments of
small projects. It was decided that a building should allow for at least 2.500 m* for housing purposes,
otherwise an investigation into the transferability would be too costly.
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10. Conclusions

In Europe there is a big stock of vacant offices. In the old EU-member states the vacancy rate for
office buildings is approximately 10%. Even in an economic recovery as we experience nowadays,
this stock will not be absorbed by the market completely. Main reasons why a part of the stock will not
be re-rented are an inadequate location and outdated design of structure and/or services. Some of these
locations suit apartment buildings much better. The older buildings are often characterized by their
attractive architecture It is very likely that an important part of the vacant offices are transferable into
apartments for senior citizen. Especially for those in need of 24 hours care on demand the market is
growing rapidly and there is already a considerable undersupply.

In the study some veto-conditions were identified: conditions that must be met in order to stand a
chance for a successful transfer of functions. Other identified conditions are qualified as desirable. Not
all of these desirable conditions are of the same importance. Therefore these “gradual” conditions have
been ranked by a team of experts. Quick assessment of the possibility to meet these gradual conditions
is enabled by an instrument recently developed by Eindhoven University of Technology and BAM
Contractors Group in The Netherlands.
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Sustainability driven stock activation — case studies from Australia

Deo Prasad
Professor, University of New South Wales, Sydney, NSW 2052 AUSTRALIA
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Abstract

It is much easier to implement sustainability in new buildings and settlements than in improving existing
ones. When considering resource inputs such as water and energy, outputs such as emissions and waste
together with other impacts associated with buildings and cities there is more opportunity for ‘making better
cities’ than ‘making cities better’. However unless existing cities and buildings are considered there is little
chance of meeting much of the sustainability criteria such as emissions reduction and the waste chain. This
paper is a brief description of an oral keynote presentation on ‘making cities better’ through stock
improvements. The author contends that in many cases having been resource wasteful for decades and the
economy and society having been accustomed to this will mean that there will need to be a ‘significant
correction’ in economic and social impacts of having to readjust to a more environmentally sustainable
future.

Introduction

‘The battle for sustainable development, for delivering a more environmentally stable, just and
healthier world, is going to be largely won and lost in our cities’.
Klaus Toepfer, Executive Director, United Nations Environment Program. (UNEP, 2005)

Cities today are the centres’ of economic, environmental, social, cultural and political focus in most
countries. The wealth and health of cities reflect upon the status they add to their countries however
their liveability and the well-being they provide to their citizens reflects upon the quality of life
therein. Giradet (2003) points out that ... .cities of the 21*' century are where the human destiny
will be played out, and where the future of the biosphere will be determined. There will be no
sustainable world without sustainable cities’.

Urbanisation is now occurring at unprecedented rates globally and particularly in the rapidly
developing countries. One may argue that this requires increasing inputs of resources, leaving
increasing levels of waste and other impacts. Hence it may seem contradictory that a sustainable
city is achievable. However, there are considerable opportunities for all settlements to achieve a
level of harmony between the natural and the built environments and to achieve an appropriate level
of balance between economic, environmental and social impacts of development. This harmony
needs to be both within city boundaries and between the city and the outside world.

Giradet (2003) defines a sustainable city as ‘A sustainable city is organised so as to enable all its
citizens to meet their own needs and to enhance their well-being without damaging the natural
world or endangering the living conditions of other people, now or in the future’. In comparing the
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impacts of urbanisation in different cities one needs to be particularly careful and distinguish
between the old and the new cities, between mega cities and the smaller ones and between cities in
the developing world and the developed world. New cities can be planned to deal with the
fundamental issues of transport, land-use, water, air/emissions and other flows from the onset.
They can be made people-oriented and quality of life focussed. Mega-cities pose much higher
levels of constraints in achieving that balance. Mega-cities in developing economies not only have
added level of difficulty in achieving that balance but pose a much higher level of complexity if
sustainability has not been a part of their early development strategies. They do however have
considerable opportunity for improvement (low hanging fruit).

In most cities it is apparent that improving the existing stock of built environment has the highest impact
possibility in terms of indicators such as energy use and greenhouse gas emissions. In Australia for instance
a benchmark study in 1999 (AGO, 1999) found that for most building types unless existing building
performance against these indicators are improved that there may be little chance meeting the sectoral
emission targets for reductions. In fact of the total building stock in year 2010 (Kyoto reference) about 85%
would have been existing at the time of that study.

In addition to environmental benefits it is now evident that there are also social (more comfortable to work in
and hence more worker productive) and economic advantages (return on investment and productivity gains)
in improving the building stock. In many cases there is evidence of marketing advantages such as better
appeal to a customer base of being ‘green’. This paper covers three case studies, one a university campus
and two individual office buildings to demonstrate scale and scope of improvements and their impacts. The
presentation at the conference will cover more detail on these and other cast studies.

Neighbourhood Scale Activation: UNSW Case Study

The University of New South Wales in Sydney has a campus with buildings of varying ages dating back to
over 50 years. About ten years ago the management decided to upgrade the buildings with new masterplan
to both place the university as a global scale and to improve its facilities for better management, including
environmental impacts such as energy/GHG and water issues. These initiatives has seen a marked
improvement in both the architectural of the spaces and buildings and the environmental performance.

In dealing with water efficiency a base line consumption was established in 2004 by the facilities group as
1,110Kl daily leading to a 405ML annual consumption at a cost of AUD650,000.00. Conservation practices
since 1999 has seen a 33% drop in consumption through use of bore water for non-potable uses, installation
of water saving devices and an active maintenance program (UNSW Water Saving Action Plan, 2004).

A similar action plan was done for energy savings (UNSW Energy Saving Action Plan, 2005) which
highlighted potential for efficiencies. In 2004 total energy consumption was 64,241 MWh of electricity and
53,562 GJ of natural gas with a total cost bill of AUD4,035,901 for electricity and AUD357,515 for gas.
Initiatives such as installation of energy efficient equipment, use of automatic controls, application of new
energy guidelines and including behaviour change actions have led to in excess of 3.3% decrease in
electricity consumption relative to increase in gross floor area during this time of 6.6%.

There are a number of initiatives underway for water and energy savings as well as implementing ‘green
building” systems which will further improve performances over time. Figures 1 & 2 illustrate an old and a
new image of the campus.
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Building Scale Improvement:

Case Study 1: CH2

The Council House 2 is a project of the City of Melbourne housing their offices as well as ground floor retail
spaces. This building has been rates at the highest level using the Australian ‘GreenStar’ Rating Tool. It is
not only regarded for a holistic approach to building improvement but also a testimony for the design
processes employed. Many of its statistics can be found at
www.melbourne.vic.gov.au/info.cfm?top=171&pg=1941. With a total building cost of AUD51.045m it
claims a payback on sustainability features of about ten years. It contains vertical landscapes, to water
treatment onsite, PCM modules, chilled ceiling panels, co-generation plants and PV integration. Figure 3

illustrates a bioclimatoc section of the building.
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Case Study 2: ACF Building

The Australian Conservation Foundation decided to undertake a showcase refurbishment of its 60 Leicester
St Building in Melbourne with a holistic range of considerations from perspectives of water, energy,
materials, occupant health and comfort and other behaviour issues. It received a number of awards for its
effort in demonstrating the level of improvement for sustainability of an otherwise old office building.
Further details can be found at: http://www.60lgreenbuilding.com/ and Figure 4 illustrates a internal section
with daylighting.

Figure 4: The ACF building at 60L (Source 60L website as above)

Conclusion

Improvement of existing building stock in most cities of the world is a key requirement for achieving a
sustainable pathway. In meeting targets for GHG emissions and other water and waste efficiencies it is
absolutely necessary that there be economic as well as social and environmental enhancements for existing
stock of buildings for improvement actions to be supported.
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Shigeru AOKI, Dr. Eng. '

' Architect, SHIGERU AOKI Architect & Associates,
1-2-6-206, Nagahama, Chuo-ku, Fukuoka, JAPAN, fukuoka@aokou.jp

Keywords: Re-fine, Re-fining, Renovation, Building Stock, Activation

Fig. 1 “Forest for Coexistence” —Yame City Communication Center for Multiple Generations,
Renovated in 2001, Yame City, Fukuoka

ety

Fig. 2 Before and after “REFINED ARCHITECTURE”
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Fig. 1 Complex 50, Amsterdam (after rehabilitation)
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Abstract

Improving the thermal performance of the building stocks, especially the thermal insulation improvement,
is one of the important objects of the Activation and Renewal of Building Stocks, where immediate action
is required to sustain the global environment. However, building stocks are very diverse and, therefore,
appropriate means of improving thermal insulation have yet to be clarified. In this paper, three
improvement examples, namely a Japanese traditional wooden house, a RC detached house with
outside-insulation and a RC building with inside-insulation, are presented. These examples were actually
designed and built as the results of the research projects of the Tokyo Metropolitan University 21st
Century Center of Excellence Program (21* century COE program). The problems and the solutions of the
thermal insulation improvement, which were determined during work on the projects, are mentioned. In
addition, the major factors used to select the insulation method are explained. Finally, the importance of
the collaboration between architects and specialists in architectural environment is discussed.

1. Introduction

To improve the thermal performance of buildings is essential in order to conserve global environment and
thermal insulation is the most effective means to improve the thermal performance. In Japan, the Standard
and Guidelines for Energy Conservation of Residence, which is equal level with the European high quality
ones, was enforced in 1999 (1999 Standard), but it is only for newly constructed residences. To take the
effect of improving the building performance on the global environment into consideration, the promotion
of thermal insulation improvement for building stocks should take priority over that for new buildings,
because pre-existing stocks have poorer thermal performance and their number is huge.

In the interests of promoting thermal insulation improvement, there is a need to clarify the problems,
solutions, and appropriate methods for improvement. However, there is a very diverse range of building
stocks, and, furthermore, there is some potential for the appropriate improvement method to differ even if
the buildings are of the same type of construction. On the other hand, to enhance the effect of promotion, it
is vital that owners, architects and contractors have sufficient knowledge about building and thermal
insulation, however, at present, most people lack sufficient understanding.

We carried out several projects, in which thermal insulation improvement was the major theme, in the 21*
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century COE program, ‘Development of Technologies for Activation and Renewal of Building Stocks in
Megalopolis’. In this paper, issues that were clarified from the major three projects are shown, indicating
the problems and solutions to thermal insulation improvement, the main factors governing decisions to
select the means of thermal insulation, and the importance of collaboration between architects and
architectural environment specialists.

2. Learning from the Three Projects

The summaries of three projects are illustrated in Figures 2 to 4.

2.1 Japanese Traditional Wooden House (Project 1)

2.1.1 Building outline and pre-improvement thermal condition

This building is a priest’s living quarters at a temple in Yokohama, which was built about 30 years ago. It
features a wooden structure and Shinkabe (plastered walls with exposed columns). The thermal insulation
was poor and the windows were single glazed, which kept the clients feeling cold throughout the winter.
2.1.2 Requirements and problems for renewal

The clients’ requirements for renewal were that the appearance of the external surface and Shinkabe to be
left unchanged, while the residents are kept warmer in winter. On the other hand, our team’s aim in terms
of thermal performance was to meet the 1999 Standard, including the prevention of heat-bridges between
the insulation material and the wood column.

2.1.3 Study of thermal improvement and decisive factors to select the insulation method

To meet the 1999 Standard by applying the fill insulation method to the Shinkabe, we required a high
performing insulation material, because of the very limited space in the wall. The heat conductivities of
insulation materials are compared in the Figure 1. There is a significant difference of 2.5 times between
the values of the highest and lowest materials, and only phenol foam had met the standard in this case.

To reduce the influence of heat-bridge, urethane foam is usually used. However, since it is impossible to
remove the urethane foam from other materials, the materials will become wastes at destruction. Therefore,
we designed and examined the use of plastic liners between the phenol foam and wood column.
Regrettably, this method was not adopted for the actual building due to cost and labor reasons.

Phenol foam

Hard urethane foam

Spraying urethane foam
Polyethylene foam
Polysthylene foam (bead)
Polysthylene foam (expanded)
High—-perform. Glass fiber (16K)
Glass fiber (24K)

Glass fiber (16K)

Glass fiber (10K)

0 0.01 0.02 0.03 0.04 0.05 0.06
Heat conductivity [W./ mK]

Fig. 1 Heat Conductivity of Insulation Materials
2.1.4 Solution
The total thickness of used phenol foam is 45 mm and the phenol foam was divided into two layers to
reduce the workloads. Firstly, it was applied in a layer 25 mm thick to make it even with the diagonal
beams, and then a further 20 mm was applied between the diagonal beam and the column. The windows
were changed to a vacuumed or normal pair glazing with an insulation-frame.
2.1.5 Effects of Improvement
The U-value of the test piece of this wall was 0.53W/m’K, to just met the 1999 Standard, and the value for
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Japanese Traditional Wooden House (Project 1)
B Building Outline / Requirements and Problems for Renewal

‘»—81 %cc% @s{g]i/one | -Priests’ living

quarters of temple

-Wooden column
structure with
Shinkabe
‘Wakigoko i

at—
M[ o
| || {apangseroqm L -No insulation
Ty

-Single glazin
% Renewal zone ges g
§ n:L
: Clost —
\Japanese ropm

AL i 1F PLAN S=1/200 Outside view of the renewal zone
(The right-side building is Main Hall)

-Do not change the =
outside of wall
and Shinkabe

B Study of Thermal Improvement and Solutions

-The outside surface and Shinkabe to be left / wood column mortal outside
unchanged S o Y S S S
-To clear the 1999 Insulation Standard by applying Y/ ";\ ' /\/\/\/\[\/:\I/\/\/\/\/\/\‘ e
the fill insulation method to Shinkabe = s =
>> Phenol foam was selected phenol foam 25 mm diagonal beam inside
-To reduce the workload phenol foam 20 mm
>> The phenol foam was divided in to two dampproofing film

plywood

layers, 25 mm thick and 20 mm . . .
Horizontal section of Shinkabe after renewal

-To reduece heat-bride and waste by spraying

urethane foam the location of the location of
>> Tried to use plastic liners diig?"_a'\beam diagt}rﬁl\beam
% {1
mortal mortal |
=
g ] |_phenol foam 25 mm
$ glass fiber . [4<] phenol foam 20 mm
plywood . dampproofing film
; 1 plywood
outside [ 4 ) inside
, Section of Shinkabe Section of Shinkabe
Examination of plastic liners before renewal after renewal

m Effects of Improvement The U-value of the test piece was

¢ 0.53 W/m2K, just meet for the

%% 1999 Standard, and the actual wall
270 was 0.6 — 0.7 W/m2K.

%5 The heat-bridge of diagonal beam
w0 and metal fittings was not

x: appeared in the area of insulation
material.

However, consequently, the
heat-bridge of the wood columns
against the plastered wall came
into prominence.

d 240

Test piece of Shinakabe

B | earning form the Project

It is difficult to clear the 1999 Standard by applying the fill insulation method to Shinkabe. We need high-performance
insulation material to keep walls slim. The cost of insulation material must be reduced. The client selected renewal
based on his belief. The architect has sufficient understanding of passive design, so that this Shinkabe wall could meet
the 1999 Standard. General clients and architects should underestand the benefit of thermal insulation improvement.

Fig. 2 Japanese Traditional Wooden House (Project 1)
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the actual wall was 0.6-0.7 W/m’K. The heat-bridge was not appeared in the area of insulation material.
However, consequently, the heat-bridge of the wood columns against the plastered wall came into
prominence, because the heat conductivity of wood is about 20 times higher than that of phenol foam.

2.1.6 Learning from the project

It is difficult to meet the 1999 Standard by applying the fill insulation method to the Shinkabe. We require
the use of high-performance insulation material, such as phenol foam, not only for column-appearing
structures but also all others, to retain slimline walls. And reducing the material’s cost is equally important.
In this project, the client selected renewal, rather than reconstruction, based on his belief that the building
must be used with fondness over an extended period. The client’s understanding is important to ensure
effective improvement. On the other hand, the architect of this project has sufficient understanding of
passive design, so that this Shinkabe wall could have the high insulation performance. For general clients
and architects, the benefit of thermal insulation improvement should be understood.

2.2 RC Detached House with Outside-Insulation (Project 2)

2.2.1 Building outline and pre-improvement thermal condition

This RC building was built in Toyama city about 30 years ago. Most of the walls had 30 mm glass fiber
insulation on the inner side of the RC wall, while the windows were single glazed. The room temperature
in winter was low and condensation appeared in many places, which was caused by insufficient thermal
insulation and the use of an open-burner type gas heater.

2.2.2 Requirements and problems for renewal

The clients are an aged couple, and they requested that the problems of cold and condensation during
winter be solved. With the clients’ conditions in mind, the architect judged that the renewal construction
works should be performed without the clients having to move. As for the thermal performance, the
heat-bridges caused by the RC structure, the steel handrails and drains were the big problems.

2.2.3 Study of thermal improvement and decisive factors to select the insulation method

The outside-insulation was selected based on the grounds that the construction works should be performed
without the clients having to move. Subsequently, many insulation methods were compared, and finally,
the urethane foam spraying method was chosen because of the high insulation performance, the
advantageous to heat-bridge resistance and the easy finish by coating and the cost.

2.2.4 Solutions

The thickness of the urethane foam was fixed as 30 mm by the architect, in consideration of its high
insulation performance, namely heat conductivity of 0.018 W/mK, and the cost, although some
architectural environment specialists suggested that the thickness of insulation material should be
increased. However, in this case, the reinforcement of insulation was well considered, for example, short
eaves were fully wrapped by urethane foam, and windows were changed to pair glazing except small ones.
2.2.5 Effects of improvement

The U-value of this wall is 1.15 W/m’K, which is fit for the 1999 Standard. No heat-bridge appeared,
except for two spots where the drains traverse the concrete from the roof to the wall. These spots were
covered with polystyrene-foam boards from inside.

The clients are satisfied with a warmer environment and no condensation.

2.2.6 Learning from the project

Outside-insulation method makes it possible to perform construction works without the clients having to
move, which is desirable for aged people. In this case, the cost was the major factor used to decide the
thickness of insulation, and it is considered the thickness was insufficient to get better environment.
Architects should have a greater understanding of passive design.
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W Learning from the Project

Outside-insulation method makes a construction without residents having to move, which is desireble for
aged clients. The spraying method was chosen because of the high insulation performance of the
insulation material, the advantage against heat-bridge, the easy finish by coating and the cost. It was
best cellection, but the thickness of insulation material was insufficient, and also small windows
remained single-glazed due to the cost of the construction. Architects should fully understand how much
they need as a sufficient insulation performance for the building.

Fig. 3 RC Detached House with Outside-Insulation (Project 2)
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2.3 RC Building with Inside-Insulation (Project 3)

2.3.1 Building outline and pre-improvement thermal condition

This RC building was built in central Tokyo about 30 years ago and is a four stories building. The ground
floor is used as a factory, while the first floor is for storage, and the upper two stories are for residence.
The renewal of the second floor flat was planed. This building had no insulation, and the windows were
single glazed, hence it was hot in summer and cold in winter, and condensation is the biggest problem.

2.3.2 Requirements and problems for renewal

The clients’ requirements were the followings: to get well communication among family, to have sufficient
storage space, to solve the problems of hotness, coldness and condensation, to prevent the traffic noise and
to avoid neighbors’ eyes.

2.3.3 Study of thermal improvement and decisive factors to select the insulation method

Since the renewal was limited only to the second floor, the inside-insulation construction method was
selected. With the cost in mind, we thoroughly examined the effect of insulation. The simulation results
revealed that the heat load of the building, when all parts of the ceiling, wall and floor were insulated with
thinner material, was almost equivalent to that when insulating the wall and the perimeter zones (0.6 m) of
the ceiling and floor with twice the thickness of insulation material. Therefore, the construction method to
insulate all parts was selected. Also, the double-glazing windows were adopted.

The architects proposed a plan utilizing the buffer zone in response to the clients’ request and to reduce the
heat load. In the first plan, the study/work spaces were located in the buffer zone, but the thermal condition
in the buffer zone was assessed as unacceptable.

2.3.4 Solutions

Following this project, the client changed the renewal from the second floor to the top floor, and the
architect re-planned. The urethane foam spraying method was also selected to insulate most parts of the
flat. The thickness of the insulation is 40 mm for walls and 70 mm for ceilings. The floor was filled with
75 mm of glass fiber. As for the windows, pair-glazing wood-frame windows were added to the existing
single-glazing windows.

The idea of buffer zone was examined carefully so that the study/work space was changed to the storeroom
in the final plan. Furthermore, the architects proposed an exhaust system utilizing the roof-space, where
the skylights made by glass-blocks are provided. This roof-space is also another buffer zone.

2.3.5 Effects of improvement

This residence is fit for the 1999 Standard. The completion of building was May this year, so that the
performance of this residence is not clear yet. But it is expected we have a good result.

2.3.6 Learning from the project

When the inside-insulation method is used, it is difficult to use thick material, so that high performance
insulation material is needed. The method to install new pair-glazing windows onto existing windows is
effective to enhance the performance. The creation of a buffer zone also presents a good solution, although
attention must be paid to the temperature change of the zone itself.

At the beginning of the project, the architects had relatively little understanding of passive design, but they
eventually came up with the proposed high-level design within a thermal environment. Therefore, it is
considered that general architects, especially the younger among them, will be capable of mastering actual
passive design methods, provided they can practice several projects collaborating with architectural
environment specialists. This highlights the need for actual exercises, like our COE projects, which is
effective in enlightening architects who have insufficient understanding of passive and low energy
architecture. Furthermore, after the clients moved to the new residence, they understood the advantage of
thermal insulation improvement well, and are planning to apply it for another building.
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W Learning from the Project
When the inside-insulation method is used, it is difficult to use thick material, so that high performance insulation
material is needed. The method to add new pair-glazing windows onto existing windows is effective. The creation of a
buffer zone also presents a good solution, although attention must be paid to the temperature change of the zone
itself. It is considered that general architects will be capable of mastering actual passive design methods, provided

they can practice several projects collaborating with architectural environment specialists, like our COE program.

Fig. 4 RC Building with Inside-Insulation (Project 3)
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3. Conclusion

From the three projects relating to thermal insulation improvement, the following can be clarified.

Concerning the insulation materials, methods and planning,

(1) The thickness of the insulation material is required to be minimized, therefore, high-performance
insulation material is needed, and also the reducing cost of them is equally important.

(2) The use of the outside-insulation construction method makes it possible to perform construction work
without clients having to move, which is desirable for aged people.

(3) In the inside-insulation project, insulating all parts of the ceiling, wall and floor is better than insulating
walls and perimeter zones (0.6 m) of the ceilings and floors.

(4) The method of adding a new pair-glazing window to the existing window is an effective way not only
to enhance the thermal performance, but also to reduce the working load and the cost.

(5) The creation of buffer zone is one of good solutions, but attention must be paid to the temperature
change of the zone itself.

Concerning the means popularizing the thermal insulation improvement,

(6) For effective improvement, it is very important that the clients understand the advantage of thermal
insulation.

(7) There is a need for architects to have a greater understanding of passive design and a stronger spirit to
promote the sustainable idea in actual projects.

(8) Actual exercises like our COE projects are needed and are effective in enlightening architects who have
insufficient understanding of passive and low energy architecture.

In order to popularize environmentally friendly architecture, there is a need to produce many architects
who have good understanding of passive design. Throughout the projects, it is clarified that the architects
who have insufficient knowledge of passive and low energy architecture will be able to master the actual
passive design methods if allowed to practice a few projects in collaboration with architectural
environment specialists. It is hoped that considerable collaboration between architects and specialists will
be carried out on a wider basis. Of course, at the same time, efforts to produce many engineers capable of

understanding architectural design are also needed.
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Abstract

It is important to have an effective means of determining the transformation potential of office buildings
that are unoccupied or are likely to become unoccupied in the near future. We need to be able to measure
this transformation potential both at location and at building level, and it will be convenient to be able to
carry out both a quick, superficial appraisal (which we may call a ‘quick scan’) and a more thorough,
detailed study (a ‘feasibility scan’). To this end, we have developed what we call a ‘transformation
potential meter’ (Geraedts and Van der Voordt, 2000, 2003). The meter has been tested in practice by a
number of market players, and has also been widely used by students of architecture who are nearing the
end of their degree course. As befits good students, they have subjected the instrument to critical appraisal.
This practical application has allowed the transformation potential meter to be evaluated and refined in
2006. Two new steps - the financial feasibility scan and the risk assessment checklist — have also been
added to permit further investigation of the feasibility of a transformation project. In this paper, we
describe the principle of the new transformation potential meter and its position in the Go/No Go
decision-making process in the initial phase of a transformation project.

1. The transformation prospects of unoccupied office buildings

According to experts from the world of professional practice, the transformation prospects of the current
offering of office buildings depend primarily on the following three factors:

1 Duration of vacancy: The longer an office building is unoccupied, the readier the current owner will be
to convert it so that it can be used for another purpose.

2 Reason for vacancy: market, location or building: When an office building is unoccupied because of
market factors, transformation would not seem to be an attractive option from the owner’s viewpoint if the
market is strengthening. If the location is unsuitable for office purposes and/or the building does not meet
(or no longer meets) the requirements for office use, transformation may be a good idea. If the vacancy is
due to building-related factors, the transformation potential is highly dependent on the extent to which the
building can be converted by design interventions into an attractive residential property meeting the
requirements and wishes of local target groups. Financial feasibility and permission to modify the zoning
plan are critical factors for success in this context.
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3 Municipal policy: When the office building in question lies in an area that has been prioritised for
residential use by the municipal authorities, transformation into residential housing would seem to be an
obvious solution since this is in line with municipal policy. If on the other hand the building is in an area
earmarked for (re)development for office use, renovation and reuse for office purposes would seem to be
more appropriate.

2. Demand for housing

Transformation of unoccupied offices into housing only makes sense if the dwelling units produced meet a
need. The supply must be in line with the demand, as regards both the location — which should be a
residential environment — and the features of the building (an office building will in general be converted
into a block of flats comprising individual dwelling units). Since nearly a quarter of people looking for
housing are under 25 (including many students), transformation into low-cost accommodation may be a
good choice. Where high-rise office buildings are concerned, transformation into accommodation for
families with young children is less appropriate. Conversion into flats for senior citizens might be a good
choice here. Tests of the ability of a transformed building to meet the desires and preferences of potential
target groups may be based on the results of various studies of the factors determining the choice of
dwelling (see e.g. De Jong, 1997; Priemus, Wassenberg and Van Rosmalen, 1995). Where possible and
appropriate, such studies differentiate between the various target groups concerned. The type and size of
the housing, an attractive, safe dwelling environment and affordability are important criteria for all target
groups. The main differences concern such matters as price and quality level, preference for a family
house or a flat, and the desire to live in a lively environment with plenty of facilities or in a more peaceful

environment.

Table 1 Relevant Aspects on Demand Side Residential Accommodation
Location (dwelling envir t) Building (residential)
1. Tone 1. Dwelling type

a. Nature of built environment 2. Access
b. Social image 3. Dwelling size
c. Liveliness a. Number of rooms
d. Amount of green space b. Living room
2. Amenities c. Kitchen
a. Shops d. Bedrooms
b. Restaurants, bars etc. e. Sanitary facilities
c. Schools f. Storage space
d. Bank/Post Office 4.Arrangement of dwelling
e. Medical facilities 5. Level of facilities
f. Recreative facilities 6. Outside space (garden etc.)
3. Accessibility public transport 7. View from dwelling + privacy
a. Distance to bus stop 8. Evnironmental aspects
b. Frequency and times a.Heating
c. Distance to tram or underground b. Ventilation
d. Frequency and times c. Noise
e. Distance to railway station d. Exposure to sun and daylight
f. Frequency and times e. Energy consumption
4. Accessibility by car f. Materials used
a. Distance to motorway 9. General conditions
b. Congestion level a. Accessibility
c. Parking facilities b. Safety
c. Flexibility
d. Adequate management
10.Costs
a. Purchase price/rent
b. Other costs

If one wishes to use a Quick Scan to determine whether an unoccupied (office) building is suitable for
transformation to residential accommodation for one or more specific target groups, a demand profile must
first be created for each target group. This is also necessary when looking for a suitable building for a
specific target group. The five target-group profiles shown in Table 2 have been defined on the basis of the
dwelling preferences of the persons concerned.
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Table 2 Five Target-group Profiles with dwelling preferences for inner-city transformations

Target group 1: Starters
Young, low-income singles
Shared accommodation

Target group 2: Starters
Young, low-income singles
Semi-independent accommodation

Target group 3: Young, two-income
Young couples with two incomes

Location (dwelling environment)

Location (dwelling environment)

Location (dwelling environment)

1.
2.

Urban environment
Plenty of amenities

1. Urban environment
2. Plenty of amenities

1. Urban environment

2. Plenty of amenities

3. Suburban (more space, green)
4. Easily accessible by car

5. Good parking facilities

Building (features of dwelling)

Building (features of dwelling)

Building (features of dwelling)

3.
4.
5.

6.
7.

8.
9.

Unit in group of 3-7 occupants
Bedsit, average 22 m2

Shared sanitary facilities

1 shower/toilet per 4 units

Shared kitchen with table for meals
Shared outside space (garden, etc.)
1.5 m2/unit

Shared cycle storage

Shared washroom

3. Semi-independent unit with
shared facilities

4. Bedsit, average 22 m2

5. Sanitary facilities for 2 persons

6. Kitchen for 2 persons

7. Shared outside space (garden, etc.)
1.5 m2/unit

8. Shared cycle storage

9. Shared washroom

6. Big luxury flat
7. Own outside space (garden, etc.)

10. Total 50 m2; useful floor area 35 m2
Costs
11. Max. rent 160 - 220 Euro

10. Total 50 m2; useful floor area 35 m2
Costs
11. Max. rent 220 - 320 Euro

Costs

8. Max. rent 550 - 750 Euro

9. ditto 750 - 1000 Euro for top flat
10. Purchase 100,000 - 200,000 Euro

Target group 4: Senior citizens 55+

Low to modal income

Location (dwelling environment)

1. Safe dwelling environment (social safety)

2. Shops, daily amenities and public trans-
port within walking distance (<500 m)

3. Urban environment

4, Suburban (more space, green)

Target group 5: Senior citizens 55+
Above-modal income
Location (dwelling environment)

1. Safe dwelling environment (social safety)
2. Shops, daily amenities and public trans-
port within walking distance (<500 m)

3. Easily accessible by car

4. Good parking facilities

5. Some like urban, some like suburban
Building (features of dwelling)

6. Preferably not on ground floor

7. With lift in building

8. Preferably not with internal staircase

9. Access via entrance hall, not via gallery
10. 4 - 5 rooms

11.Living room 30 - 40 m2; big kitchen
12. Direct link living room, bedroom, bathroom
13. Amply sized bathroom

14. Balcony or roof garden 10 - 15 m2
15. Extra attention to acoustic insulation
16. Adaptable for disabled occupants
Costs

17. Rent 550 - 1100 Euro

18. ditto > 1100 Euro for top flat

19. Purchase 110,000 - 500,000 Euro

Building (features of dwelling)

5. Preferably not on ground floor

6. With lift in building

8. Preferably not with internal staircase

8. At least 3 rooms

9. Living room 25 - 30 m2; bedroom > 11.5 m2
10. Direct link living room, bedroom, bathroom

11. Extra attention to acoustic insulation

12. Adaptable for disabled occupants

Costs
13. Max. rent 400 Euro
14. Purchase 75,000 - 110,000 Euro

3. The New Transformation Potential Meter

The information collected about the transformation prospects, the housing requirements of potential
occupants and the target-group profiles has been used as a basis for a number of checklists that can be used
to appraise the potential of the stock of unoccupied office buildings for transformation into residential
housing. This appraisal takes place in a number of steps, from more superficial to more detailed and
specific. Step 0 is the inventory of the unoccupied office space. Step 1 is a Quick Scan of the
transformation potential of this stock, with reference to a limited number of veto criteria which fall under
the headings Market, Location, Building and Organisation. Failure of a building to meet these criteria
means that it does not have sufficient transformation potential and thus leads to a NO GO decision. Step 2
is a more detailed feasibility scan, which shows with reference to appropriate criteria which features of the
location and the building lend themselves to transformation and which do not. This then leads in step 3 to
the assignment of an overall score expressing the transformation potential of the building(s) in question on
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a scale varying from non-transformable to highly suitable for transformation. Depending on the results,
this leads either to a NO GO decision or to further refinement of the feasibility study in two subsequent
phases: step 4 (financial feasibility scan) and step 5 (risk assessment checklist). Depending on the nature
of the project involved, step 5 may come before step 4. The transformation potential meter is particularly
intended for use in the initial phase of the plan development process, from the first quick scan to the taking
of a well-based decision as to whether or not to proceed with the project.

Table 3 The various steps of the New Transformation Potential Meter

Step Action Level Outcome

Step 0 | [Inventory market supply of unoccupied offices Stock Location of unoccupied offices

Step 1 | [Quick Scan: initial appraisal Location Selection or rejection of offices for further
of unoccupied offices using veto criteria Building study; GO / NO GO decision

Step 2 | |Feasibility scan: further appraisal Location Judgement about transformation potential
using gradual criteria Building of office building

Step 3 | |Determination of transformation class Location Indicates transformation potential on 5-point

Building | [scale from very good to NO GO
Further analysis (optional, and may be performed in reverse order if so desired):

Step 4 | |Financial feasibility scan using design Indicates financial/economic feasibility
Sketch and cost-benefit analysis

Step 5 | |Risk assessment checklist Location Highlights areas of concern in
Building transformation plan

Building

Step 0: Inventory of supply at district level

Before starting to use the transformation potential meter proper, an inventory should first be taken of the
market supply of office buildings in a given municipality that have been unoccupied in the long term or
may be expected to become unoccupied in the near future. Information for this purpose may be obtained
from literature surveys, data from estate agents or the investigator’s own observations. If adequate
information is already available about a given unoccupied building, this step can be skipped.

Step 1: Quick Scan; first impression, evaluation with aid of veto criteria

The instrument offers the user the possibility of performing a quick initial appraisal of the transformation
potential, which is not very labour-intensive and does not require much data. This quick scan makes use of
eight veto criteria that fall under the headings Market, Location, Building and Organisation.

Table 4 Step 1 — The Quick Scan with the aid of Veto Criteria
STEP 1_QUICK SCAN: INITIAL ASSESSMENT USING VETO CRITERIA

[ ASPECT [ VETO CRITERION [ DATA SOURCE |
MARKET

[ 1 Demand for housing [ 1 There is no demand for housing from local target groups |Estate agent/municipality |
LOCATION

2 Urban location 2 Zoning plan does not permit modification Zoning plan/munic. policy
3 _Serious public health risk (pollution, noise, odour) Estate agent/on-site inspect.

BUILDING

| 3 Dimensions of skeleton [ 4 Free ceiling height < 2.60 m |Estate agent/on-site inspect. |

ORGANISATION

4 Backer for transformation plan 5 There is no enthusiastic, influential backer Local investigation
5 Internal veto criteria 6 Does not meet criteria for region/location/accessibility Property developer

of property developer 7 Does not meet criteria on size and character of building Property developer
6 Owner/investor 8 Not willing to sell office building Owner

A veto criterion is a criterion which if satisfied (if the answer to the relevant question is ‘Yes’) leads to
immediate rejection of the idea of transforming the office premises in question into residential
accommodation. Further detailed study is then no longer necessary. This is thus an effective means of
picking out promising candidates for transformation quickly from the overall potential market.
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The veto criteria apply to all target groups. Veto criteria 2 and 3 at location level concern the situation of
the building within the urban fabric. If for example the office building is located on an industrial site
where serious public-health hazards have been discovered, or if the municipal authorities do not allow any
modification of the zoning plan at this location, there is little point in taking the investigation of the
transformation potential any further.

Step 2: Feasibility scan based on gradual criteria

If the results of the Quick Scan indicate that there is no immediate objection to transformation (no single
question is answered ‘Yes’), the feasibility of transformation can be studied in greater detail with reference
to a number of ‘gradual’ criteria, i.e. criteria that do not lead to a GO / NO GO decision but that express
the transformation potential of the building in question in terms of a numerical score. Taken together,
these criteria allow a more rounded picture to be built up of the feasibility of the transformation project
under consideration.

Table 5 Step 2a — Appraisal of suitability of an office building for transformation to residential

housing with reference to features of its location
STEP 2 FEASIBILITY SCAN USING GRADUAL CRITERIA

LOCATION
ASPECT | GRADUAL CRITERION | DATA SOURCE | Appr
FUNCTIONAL Yes
1 Urban location 1 Building in industrial estate or office park far from town centre | Town map |
2 Building gets little or no sun On-site inspection |
3 View limited by other buildings on > 75% of floor area On-site inspection |
2 Distance and quality of amenities 4 Shops for daily necessities > 1 km. On-the-spot investigation |
NB: 5 Neighbourhood meeting-place (square, park) > 500 m. ditto |
The quality of amenities can be described 6 Hotel/restaurant/snackbar > 500 m. ditto |
in terms of number, variety and level 7 Bank/Post Office > 2 km. ditto |
of services provided. 8 Basic medical facilities (practice, health centre) > 5 km. ditto |
9 Sports facilities (fitness, swimming pool, sports park) > 2 km. ditto |
10 Education (from kindergarten to university) > 2 km. ditto |
3 Public transport 11 Distance to railway station > 2 km. Town map |
12 Distance to bus/underground/tram > 1 km. Map or transport services |
4 Accessibility by car and parking 13 Many obstacles; traffic congestion On-the-spot investigation |
Obstacles: narrowing of road, speed bumps, bridge| 14 Distance to parking sites > 250 m. Inspection/new design |
Congestion: 1-way traffic, no parking, tailbacks 15 <1 parking space/100 m2 road surface Inspection/new design L |
CULTURAL R
5 Tone of neighbourhood 16 Situated on or near edge of town (e.g. near motorway) Map or estate agent |
NB: 17 No other buildings in immediate vicinity Map or estate agent |
Assessment depends on target group, e.g.: 18 Dull environment On-the-spot investigation |
young people not in monofunctional neighbourhood 19 No green space in neighbourhood On-the-spot investigation |
55+ not on edge of town 20 Area has poor reputation/image; vandalism Inspection and local press |
21 Dangerous, noise or odour pollution (factories, trains, cars) On-the-spot investigation L |
LEGAL
[ 6 Urban location 22 Noise load on facade > 50 dB (limit for offices 60dB) [Municipal authorities |
| .7_Ownership of ground [23 Leasehold |[Estate agent ]

The feasibility scan at location level (Table 5) comprises 7 main criteria, subdivided into functional,
cultural and legal aspects, and 23 sub-criteria. The feasibility scan at building level (Table 6) comprises 13
main criteria, subdivided into functional, technical, cultural and legal aspects, and 13 sub-criteria. An
answer ‘Yes’ to any question indicates somewhat lower suitability for transformation — though not severe
enough for out-and-out rejection. At the end of the scan, the Yes’s are added up to obtain the overall
transformation potential score — the lower the better. This is described under step 3 below. It may be noted
that the criteria vary somewhat, depending on the target group under consideration. For example, students
will prefer to live in the city centre where there is more night life, while young families with children will
tend to opt for a peaceful suburban environment.
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Table 6 Step 2b - Appraisal of suitability of an office building for transformation to residential

housing with reference to features of the building itself

BUILDING

ASPECT

GRADUAL CRITERION

DATA SOURCE

FUNCTIONAL

1 Year of construction or renovation Office building recently built (< 3 years) Year of construction
Recently renovated as offices (< 3 years) Year of renovation

2 Vacancy Some office space still in use e.g. NEPROM
Building unoccupied < 3 years ditto

3 Features of new dwelling units

< 20 -person units (50 m2 each) can be made
Layouts suitable for local target groups can't be implemented

<1000 m2 useful area
Design sketch

4 Extendability

© 0 N Old WIN =

Not horizontally extendable (neighbouring buildings)
No extra storeys (pitched roof; insufficient load-bearing cap.)
Basement cannot be built under building

On-the-spot investigation
On-the-spot investigation

Inspection and/or estate agent

TECHNICAL

5 Maintenance

10

Building poorly maintained/looks in poor condition

External visual inspection

6 Dimensions of skeleton
Module of fagade determines placing of walls

1"
12
13

Office depth <10 m
Module of support structure < 3.60 m
Distance between floors > 6.00 m

~

Support structure (walls, pillars, floors)

14

Support structure is in poor/hazardous condition

8 Facade
External spaces dependent on target group
Protected monuments: limits on adaptation

15
16
17

Can't be made to blend with surroundings or module > 5.40 m
Fagade (or openings in fagade) not adaptable
Windows cannot be reused/opened

Estate agent or inspection

On-site or estate agent
On-site or estate agent
On-site inspection
On-site or estate agent
On-site inspection
Inspection/new design

cf. Location, 'Tone of neighbourhood'
11 Access (entrance hall/lifts/stairs)

20
21

Impossible to create dwellings with an identity of their own
Unsafe entrance, no clear overview of situation

9 Installations 18 Impossible to install (sufficient) service ducts Inspection/new design
CULTURAL
10 Character 19 No character in relation to surrounding buildings On-site inspection

Inspection/new design
Inspection/new design

LEGAL

12 Environment
Exposure to sunlight, air and noise
pollution, hazardous materials

22
23
24
25

Presence of large amounts of hazardous materials
Acoustic insulation of floors < 4 dB

Very poor thermal insulation of outer walls and/or roof
< 10% of floor area of new units gets incident daylight

and standards for the building industry)

concerning access and escape route

13 Requirements of Bouwbesluit (Dutch official regula

26
27
28

No lifts in building (> 4 storeys), no lifts can be installed
No (emergency) stairways
Distance of new unit from stairs and/or lift > 50 m

On-site or municipality
Inspection/new design
On-site or municipality
On-site inspection

On-site or estate agent
Inspection/new design
Inspection/new design

Appr
Yes

Step 3: Determination of the transformation class

The results of the feasibility scan can be used to calculate a transformation-potential score for the building
in question, on the basis of which the building can be assigned to one of five transformation classes
ranging from ‘ideal for transformation’ to ‘not suitable for transformation’.

Total number of Yes's (Location): | 8
Default weighting: 5

Score (Location): | 40

Max. possible score (23x5): | 115

Total number of Yes's (Building): | 11
Default weighting: 3

Score (Building): | 33

Max. possible score (28x3): | 84

> nx
W nx

Fig. 1 The total transformation-potential scores at Location and Building level are determined by
multiplying the number of Yes’s in the Appraisal column by the default weighting factor

The total scores for the location and the building are determined by multiplying the number of Yes’s in the
respective tables by a weighting factor, which has provisionally been chosen as 5 for the location and 3 for
the building to reflect the greater relative importance of the location in these considerations. The
maximum possible score for the location is thus 23 x 5 = 115, and that for the building 28 x 3 = 84, to give
a grand total of 115 + 84 = 199 (see Fig. 1). The minimum score is zero, which would indicate that no
single feature of the location or the building is considered unsuitable for transformation. On the basis of
the transformation-potential score, the building can be assigned to one of five Transformation classes.
Buildings in Transformation Class 1 (score lower than 40), are highly suitable for transformation to
residential accommodation, while those in Class 5 (score higher than 161) are totally unsuitable for
transformation. All five Transformation classes are given in Table 7.
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Table 7 Transformation classes for office buildings; in the example shown, a total score of 77
corresponds to Transformation class 2 (transformable)

STEP 3: DETERMINATION OF TRANSFORMATION CLASS OF OFFICE BUILDING

Transformation score Location + Building = 0 - 40 Transformation class 1: Excellent transformability < Total Score A + B:
Transformation score Location + Building = 41 - 80 Transformation class 2: Transformable Max. Score Location + Building
Transformation score Location + Building = 81 - 120 Transformation class 3: Limited transformability = 115+84= | 199
Transformation score Location + Building = 121-160 Transformation class 4: Very poor transformability

Transformation score Location + Building = 161-199 Transformation class 5: Not transformable =mp TRANSFORMATION CLASS: II|

Determination of the transformation class of a building completes the first three steps of the transformation
potential measurement. If the results indicate that the building lends itself to transformation (i.e. that it
falls into transformation class 1 or 2), the analysis can continue in two additional steps, aimed at studying
the financial feasibility of the transformation project and carrying out a risk assessment for use in further
planning.

Step 4: Financial feasibility scan

If the transformation project is not financially feasible, there is no point in taking the plans any further.
The financial feasibility depends among other things on the acquisition costs, the current condition of the
building, the amount of renovation or modification work required, the number of dwelling units that
could be created in the building and the project yield in the form of rental income and/or sales prices.

In order to determine the financial feasibility, answers must be obtained to a number of questions
concerning both the project costs and the expected revenue. On the revenue side, we need to know how
many dwelling units can be created and for what target groups they are intended. These questions can only
be answered if a sketch has been made of the intended layout of the building after transformation. The
financial feasibility can be raised by increasing the size of the building, e.g. by adding extra storeys on top,
or by the inclusion of commercial functions alongside the residential ones.

On the expenses side, it is necessary to know the acquisition costs for the premises, including the cost of
the ground. Building and installation costs are also an important factor. What is the current condition of
the building? Which parts can be reused, and which will have to be demolished? What is the ratio of
fagade surface area to gross floor area (GFA)? To what level should the building be finished? To what
extent can the existing stairways, lifts and other means of access and fagade proportions be maintained?

Table 8 Expected investment costs per dwelling unit and per m2 GFA for student accommodation
created by transformation of office buildings (ref. Stadswonen Rotterdam, index April 2006)

Type of construction project Type of budget |Costs per unit Costé;:r m?
Acquisition budget 10,000 -
Mu‘?h for student unit 15,000
demolition

and Residual budget for | 27,000 -

modification | renovation costs 33,000 540 - 660

Transformation
Acquisition budget 20,000 -
Much reuse for student unit 25,000
HELEl Residual budget f 21,000
facade esidual budget for ,000 - R

Gade) renovation costs 26,000 420-540
. 36,000 -

Student unit 39,000 720 - 780

New construction Social housing 890 - 970

Luxury flat 1.100

Table 8 gives some key figures that can be used for a quick cost-benefit analysis based on initial design
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sketches. It shows the estimated range of total investment costs (acquisition and building costs) for the
transformation of existing (office) buildings to student accommodation, per dwelling unit and per m2 of
GFA, compared with the costs of comparable new buildings. After a rough cost-benefit analysis has been
made on the basis of a sketch of the way in which various dwelling types and lay-outs can be fitted into the
existing office building, these data can be used as input for the development plans of the property
developer.

Step 5: Risk assessment checklist

When the Quick Scan indicates that the office building in question has transformation potential at both the
location and the building level and the results of the initial financial feasibility analysis are also
encouraging, work may proceed on the subsequent development phases. It is of great importance to be
aware of the possible bottlenecks and risks that can occur during this process. Two checklists, based on
experience gained in a large number of projects, that can prove useful in this context have been developed.

4. Conclusions

Practical trials of the Transformation potential meter in practice have revealed its utility for mapping the
potential of given office buildings for transformation into residential accommodation in a number of steps
from global to more detailed. It was found, however, that a number of veto criteria included in the original
version of the meter were too stringent. Some buildings that failed to pass these criteria on paper were
found in practice to lend themselves well to transformation to residential accommodation. For example, a
project size of less than 20 dwelling units (2000 m2), a building that was still partially occupied, a duration
of vacancy of less than three years or an age of less than three years for the building in question were not
necessarily reasons for rejecting the idea of transformation. It was moreover found to be highly desirable
to combine the first three stages of the Transformation potential meter (Quick Scan, feasibility scan and
determination of transformation class) with a financial feasibility scan and a risk assessment (the readiness
of the municipal authorities to approve any changes in the zoning plan required for success of the project
is one of the points that needs to be thoroughly explored in advance in this context). Additional literature
review is required to cover the international state of the art of the topic discussed in this paper.
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Abstract

This paper presents the results of microtremor measurements of timber houses. The aim of this research is
to clarify the structural performance from the fundamental vibration characteristics. Authors obtained
microtremor measurements on eleven timber detached houses of either conventional timber frame
construction or traditional timber construction. The houses are located in Tokyo, Gifu prefecture, and
Yamaguchi prefecture. In this research, several houses that differ in construction type, year of construction
and building configuration are categorized into a house type. The results of the microtremor measurements
are evaluated for each category. Finally the validity of the microtremor measurements in the evaluation of
structural performance of timber structures is discussed in detail.

1. Introduction

Microtremor measurement is a nondestructive inspection method and a simple method to evaluate the
vibration characteristics of structures. Therefore microtremor measurement is expected to play an effective
role in the structural evaluation of existing timber houses because the measurement results can be used to
calculate the natural frequency and damping factor. Many researchers have performed microtremor
measurements of timber houses in the past, and the fundamental vibration characteristics of timber
detached houses by microtremor measurement have been investigated. This study evaluates the results of
microtremor measurement performed by the authors V.

The first purpose of this study is to reveal the relation between the vibration characteristics and the
building configuration and year of construction. This is done by classifying structure into categories. The
second purpose of this research is to compare the results of microtremor measurements performed by the
authors with those obtained in previous researches. By a discussion of the study results, the validity of
microtremor measurement as a nondestructive inspection method is clarified.
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2. Microtremor Measurement of Timber Houses
2.1 Outline
Microtremor measurements and forced vibration tests by human power were performed to clarify
fundamental vibration characteristics such as the natural frequency, damping factor, and vibration mode of
selected houses. This section explains the investigated houses subjected to microtremor measurements by
the authors. The results of the microtremor measurements clarify the fundamental characteristics of
vibration. Finally the differences according to house type are evaluated using the results of the
microtremor measurements and the forced vibration tests.

2.2 Investigated Houses

The investigated houses are listed in Tables 1 and 2. Table 1 shows the houses of conventional timber

frame construction and Table2 shows the houses of traditional timber construction. The houses in Table 1

are categorized as conventional or urban houses. The houses in Table 2 are categorized as farmhouses or

folk houses. Brief descriptions of each investigated houses are described below.

1) House 4 and B : These houses are located in Shinagawa and Suginami in Tokyo. The construction
method is conventional timber frame with plywood walls or mud hanging walls with covered plaster
board. The roof is composed of clay tiles. They are common two-story detached houses. The authors
categorize these houses as Conventional Houses. Reinforcement' on these houses was performed in
2006 (House A) and 2005 (House B).

2) House C, D, E and F : These houses are located Kanda,” in Tokyo. The construction method is
conventional timber frame with walls of plywood, plaster board and mortar plastering. The roof is
composed of clay tiles. The authors categorize these houses as Urban House. Urban House is known as
Machiya in Japan. The majority of Machiya have the characteristic in which the narrow frontage side
and the opening face a road. House C was rebuilt in 2003.

3) House a, b and ¢ : These houses are located Takayama city in Gifu prefecture. Takayama city is
located in the Hida region, in central Japan. The construction type is traditional timber. These are post
and beam structures with timber siding walls and mud hanging walls. The roofs are either a
half-hipped roof thatched with reed (house a), a gabled roof wooden with singles (house b) or a steep
rafter thatched roof (known as Gassho-zukuri in Japan). The year of construction is between 17" to
18" century. The authors categorize these houses as a Farmhouse.

Table 1 The Characteristics of Investigated Houses (By Conventional Timber Frame Construction)

Conventional Timber Frame Construction
A B C D E F

Exterior

1 =
L [ . Kitchen —DJQJ g [ = R b
Dining H Kitchen | | 2 = I < Bl 5 g =
IF Plan room I 3l — & N P I =N
o~ Dini ] O ™~ = 9 v
v n ining Store Doma’ s
1\ ® Bedroom1 @ room Space ; | -
X — I I —
| + TERT™S HOA 3.9m | Ohsmm Ot © 122m S 203m
Location Tokyo (Shinagawa) Tokyo (Suginami) Tokyo (Kanda)
Construction 1961 1966 1930
. . . . . . 1930 1960 1965
Year (reinforced in 2006) (reinforced in 2005) (reinforced in 2003)
House Type Conventional Two-storied House Urban Two-storied House (only F, Three-storied House)
Wall mud wall and plaster board | plywood and plaster board plywood and plaster board, mortar plastering
Roof clay tiles
IF Area (m°) 99.8 83.64 23.89 35.26 68.12 23.89
Total Weight 583 377 923 164 303 13
(kN)
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Table 2 The Characteristics of Investigated Houses (By Traditional Timber Construction)

Traditional Timber Detached Houses
c d

Exterior

[ e f =
- — g
i L. 3
| I :
s [l ol oes =i
1F Plan = "'""“m r — (1fientjoh Are —
Doma Dong -
v i "‘T:]chh Ao | o
Il : g
o 1. 5
X 133m wl T ® . 142m
17.9m 7.97m 13.7m
Location Gifu Pref. (Takayama) Tokyo (Oume) Yamaguchi Pref.
Con:;::tlon the 17™-18" century | the 17" century the end of 18" century the 19"-20" century the 19" century
11(;1:: farmhouse house with a steep rafter roof folk house farmhouse
Wall timber timber and mud timber mud mud
Roof thatched roof wooden singles thatched roof thatch.ed r(?of
(covering tin)
1F Area (mz) 149 146 210 98.7 (only search area) 113
Total Weight
129 4 2
(kN) 367 646 55

¢ The direction of X is the ridge direction and the direction of Y is the span direction in the 1F Plan row.
¢ The number described in brackets in the Construction Year row is the year in which reinforcement or rebuilding was performed.
X Total weight of conventional houses is the value estimated in seismic diagnosis and measurement investigation.

4) House d : This house is located in Oume City in western Tokyo. Oume city is a suburban form village
in Tokyo. The construction type is traditional timber. This house is a post and beam structure with mud
hanging walls. The roof is thatched with reed. The year of construction is between 19" to 20™ century.
The authors categorize this house as a Folk house. Investigation of this house was performed in the
search for a 1F plan.

5) House e : This house is located in Yamaguchi Prefecture. Yamaguchi prefecture is located in
southwestern Japan. The construction type is traditional timber. This house is a post and beam
structure with mud hanging walls. The roof is thatched with reed covered with tin. The year of
construction is sometime in the 19" century. The authors categorize this house as a Farm house.
Lateral loading tests were performed on this house in 2004.

2.3 Experimental Methods
Six velocimeters were used in the tests. Typical examples of the measurement program are shown in Fig.1.
Each experiment was performed on two kinds of sets. Fig. 1-b is the set to determine the vibration mode of
vertical motion. Fig.1-a, 1-c are the sets to determine the torsional mode. First, the microtremor
measurement was conducted to identify the natural frequency in the first mode. Second, the forced
vibration test in the first mode was performed by human power (e.g., some persons push column). The
sampling frequency was 200Hz, which was measured by displacement. The recording time was 300
seconds for the microtremor measurement and 60 seconds for the forced vibration test.
2.4 Results of the Experiments
The natural frequency was determined by the predominant frequency of the transfer function and vibration
modes. The transfer function was taken from the Fourier spectrum calculated by FFT analysis of the
response wave of displacement. The vibration mode was determined from the phase difference and
amplitude of the transfer function. The damping factor was calculated from the logarithmic decrement of
the free vibration waveform and curve fitting of the transfer function by the formula of the amplification
ratio. All results of the analysis are shown in Table 3. Each result is discussed below.
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Fig.1 Measurement Program

The typical transfer functions of the investigated houses are shown in Fig. 2. Only house d is shown in the

Fourier spectrum, because a good result was not determined. Urban houses have a common configuration

of slenderness. Therefore, the predominant points in their transfer function are different in the ridge

direction (X) and the span direction (Y). House F is an isolated example, because this figuration is almost

square. In the comparison of the natural frequency of vibration in the first mode, the frequency is 3.4~4.7

Hz for conventional houses, 2.8~7.4 Hz for urban houses, 2.0~5.66 Hz for farm houses and folk houses.

Table 3 The Results of the Microtremor Measurement

Tyoe | House Plan | Weight| Max. Disp.|Natural Freq.| Damping Factor (%)| Keq Keq ratio | Length ratio
P m) | (kN) (mm) (Hz) Log Curve | (KN/mm) XY XY
X)| 13 0.022 4.66 2.9 - 51
A 583 1.3 1.4
Suburban )| 9.1 0.035 4.13 2.4 - 40
B X)| 14 377 0.008 4.54 3.5 - 31 18 19
x)| 73 0.001 3.37 4.8 - 17
X)| 3.6 0.027 5.08 1.2 - 10
C 923 0.5 0.5
Y)| 6.7 0.020 7.42 1.0 - 20
D X)| 4.6 l64 0.036 2.83 2.2 - 5 02 06
Urban Y)| 7.5 0.020 6.93 1.3 - 32
E X)| 12 303 0.054 5.37 2.8 - 35 29 29
Y)| 5.7 0.011 3.60 0.8 - 16
F x)| 4.0 113 0.010 5.57 - - 14 10 07
)| 5.9 0.013 5.47 - - 14
xX)| 14 0.001 2.88 - 1.5 12
1.2 1.
a Y)| 11 367 0.001 2.66 - 1.4 10 3
b x| 13 129 0.001 4.30 - 1.3 10 06 12
Farm )| 11 0.001 5.66 - 0.8 17
c x)| 18 646 0.003 2.71 - 1.9 19 18 1.0
)| 17 0.006 2.00 - 1.7 10
o X)| 14 255 0.015 391 2.9 - 16 12 15
)| 94 0.030 3.52 2.6 - 13
x| 14 0.002 3.13 2.0 2.2 11
Folk |d 283 1.0 1.5
© (Y)| 8.9 0.004 3.13 2.6 3.2 11

2¢X is ridge direction and Y is span direction in the House row.
2%¢1In the damping factor column, “Log” is a calculation from the logarithmic decrement of the free vibration waveform, “Curve” is a
calculation from curve fitting of the transfer function by the formula of the amplification ratio.
% Keq is the equivalent stiffness calculated from the relation of the weight and the natural frequency of vibration in the first mode,
using the following calculation.
K, = Qaf)* xm /1000

(K (kN/mm): equivalent stiffness, ¢ (Hz): first natural frequency, m (t): the weight of house estimated in seismic diagnosis)
eq

$%The natural frequency of vibration in first mode of A, B and C are the value investigated after reinforcement.
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Fig.2 The Transfer Functions of Investigated Houses

2) Equivalent Stiffness

The equivalent stiffness is calculated from the relation of the first natural frequency and the total weight of
the house. The equivalent stiffness of the conventional houses is relatively high. Urban houses are affected
by the slenderness ratio, so the ratio of the equivalent stiffness of the ridge direction and span direction is
about 2:1. From the comparison of the ratio of the equivalent stiffness and the ratio of the length of the
ridge direction and span direction, there seems to be a good relation between the length of the walls and
the first natural frequency in the case of conventional timber frame houses.

3) Damping Factor

The damping factor of houses, as obtained by the authors, range from 0.8% to 4.8%. The damping factor is
2.4%~4.8% for conventional houses, 0.8%~2.8% for urban houses, 0.8%~3.2% for farm houses and
folk houses. The damping factor tends to have a large vibration. The results of the experiments at this time
could not be related to a specific physical quantity with the damping factor.

3. Comparison with Previous Research
The fundamental vibration characteristics of timber houses by microtremor measurement have been
accumulated from previous research”™*. In this section, the results of survey documents are compared
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with the results of microtremor measurement performed by the authors and presented in this paper.

The relation of the first natural frequency and year of construction is shown in Fig. 3. The frequency
values in Fig. 3 are averages of the ridge direction and span direction. The year of construction in Fig. 3
are estimated if the precise year of construction is unknown.

In case of conventional houses, the frequency tends to rise as the year of construction rises (i.e.,
approaches the present age). It has been suggested that this tendency is related to the progress of
construction methods of conventional timber houses. The first natural frequency of conventional houses is
about 2.0~10 Hz. The results from the experiments conducted by the authors have the same tendency as
those shown in the previous research. In the case of urban houses, folk, and farm houses, the relation of
natural frequency with the year of construction isn’t determined to be precisely proportional. In Fig.3, the
results of temples and shrines are shown in Fig.3 for reference. In the case of temples and shrines, minute
rising of the natural frequency is determined as the year of construction approaches the present age. The
first natural frequency is about 2.0~6.0 Hz for urban houses, about 2.0~5.0 Hz for farm houses and folk
houses. Furthermore, temples and shrines is 1.0~4.0 Hz.

From the comparison with previous research, the results by the authors show the same tendency as those in
the previous research. The distribution of natural frequency of vibration in the first mode by construction
type is clarified. It is thought of as this tendency is available for a nondestructive inspection method.
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4. Conclusions

1. The results of microtremor measurements of eleven houses are accumulated for the categories of
conventional house, urban house, farm house and folk house.

2. The results of microtremor measurements performed by the authors determine the natural frequency of
vibration in the first mode is 3.4~4.7 Hz for conventional houses,2.8 ~7.4 Hz for urban houses, 2.0~
5.66 Hz for farm houses and folk houses.

3. From previous research, the first natural frequency is 2.0~10 Hz for conventional houses, 2.0~6.0
Hz for urban houses, 2.0~5.0 Hz for farm houses and folk houses, 1.0~4.0 Hz for temples and
shrines.

4. The results of experiments clarify that the damping factor is 2.4%~4.8% for conventional houses,
0.8%~2.8% for urban houses, 0.8%~3.2% for farm houses and folk houses.

5. A good relation of the length of walls and the first natural frequency is suggested in the comparison of
the equivalent stiffness and slenderness ratio in conventional timber frame houses.
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6. In the case of conventional houses, the frequency tends to rise as the year of construction approaches
the present age.
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Abstract

Building conversion is a way of activating and reusing vacant office buildings. Former research (Barlow and
Gann, 1993, Brand, 1994, Douglas, 2006, Geraedts and Van der Voordt, 2003, 2007) has shown possibilities
for conversion through theory and practise, and has delivered instruments for determining the conversion
possibility of vacant buildings. Still, building conversion is not taking place on a large scale. There may be
several reasons; lack of knowledge about building conversion, uncertainty about financial feasibility, and
little knowledge about the chances and risks of building conversions. This paper aims at answering the
following questions: What are the risks and chances of building conversions? Can these be revealed at an
early stage, increasing the feasibility of the project? These questions will be answered based on a cross-case
analysis of 14 buildings in the Netherlands which were converted from offices to housing. We will discuss
legal, financial, technical, functional and architectonic issues, both theoretically and empirically, by
presenting findings from the 14 cases, revealing the risks and chances of building conversions to support
decision making on dealing with vacant office buildings.

Introduction

Building conversion is a well known phenomenon; inner city buildings loose their function, and adapt to new
use. In the Netherlands though, the scale on which since 2001 office buildings have lost their function is so
far unprecedented; at the end of 2006 about 6 million square metres, equalling 14% percent of the office
space in the Netherlands, was vacant. Building conversion is a way of coping with vacant office buildings.
The alternatives are consolidation, renovation or upgrading, or demolition - eventually with new construction
on the site. Most owners of vacant office buildings choose consolidation; to do nothing, but to wait for better
times. This choice is often not based on rational reasoning. The value of office buildings is based on rent
value, not on the value of the building itself. Hence, the sale of a vacant building brings less than the sale of
an occupied building. The building will not be sold in accordance with its book value, which means facial
loss for the seller. For housing market investors and real estate developers, high asking prices is a reason for
not converting vacant office buildings into housing. The different real estate markets are separated; office
market actors have little knowledge about the housing market, and vice versa. Among the stakeholders on
the real estate market there is a general lack of knowledge about conversion processes (Remay, 2007). Still,
several vacant office buildings have been converted into housing. Which building- and location-
characteristics influenced the project positively or negatively? Can risks and chances of conversion projects
be revealed and controlled, increasing the financial feasibility of the project?

Method

This paper is based upon a cross-case analysis of 14 cases. The cases were selected for the book
“Transformation of office buildings” that was published in January 2007 (Van der Voordt et al., 2007). The
cases were chosen to make it possible to generalise the findings within a specific group of conversion
projects (Flyvbjerg, 2004): They are all examples of conversion from offices into housing, they are of
significant size (the smallest counted 18 apartments) and the cases chosen were carried out during the last ten
years, since the juridical framework stayed more or less the same during this period. Table 1 gives an
overview of the 14 cases that were studied. The studies were performed after the conversion. Case study
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evidence includes material from several sources; the situation before conversion was studied through
documents; text, photos and drawings, and the situation after conversion was studied through documents and
visits to the building. Interviews with stakeholders were held to gain insight in the process and to gain
additional information of the situation before conversion. In any building project, several actors are involved,
the client, the developer, the architect, the structural engineer, the installation engineer and finally the
assigned builder. We intended to perform two interviews for each project, one with the architect and one
with the developer. In some cases though, there was no architect involved, while in two cases we also
interviewed the client. The interviews were semi-structured, based on an interview protocol (Yin, 1989,
Mason, 1996), evolving during the six months period in which they were held.

Table 1: conversion cases

Delivery Delivery converted  Amount of units Type of dwelling Interviews
De Stadhouder 1974 2005 70 Starters buy 1
Lodewijk Estate 1954 1999 24 Seniors, buy /rent 1
De Enk 1956 2006 69 Starters, buy 2
Schuttersveld 1915-1923 2003 104 Luxurious, buy 2
Westplantsoen 1970-1980 1999 45 Students, rent 1
Billiton 1938 2004 28 Luxurious, buy 2
Hof ter Hage 1935-1967 1998 *97 Mixed, buy 2
Wilhelmina Estate 1969 2007 *43 Mixed, buy 2
Granida 1958 2005 *30 Luxurious, rent 3
Residence De Deel 1959 1999 18 Seniors, buy 1
Twentec Building 1960-1965 2002 *87 Luxurious, rent 2
Eendrachtkade 1980 2004 83 Students, rent 1
The Churchill towers 1970 1999 120 Mixed, rent 2
Puntegale 1940-1946 1999 *210 Starters, rent 2

*Other functional programs were added, such as shops, health care and commercial space.

Interviews

In the interviews, we questioned project specificities. The first issue was the project initiative. Mostly, the
project was initiated by the developer, but sometimes also by the local municipality or the owner of the
vacant building. The second issue was the spatial program, the appointed user and feasibility. We questioned
the relation with the local municipality and their role in the project. The third issue was the design phase.
Mostly, the architect had the most information about this part of the project, but due to the project character,
other stakeholders played more important roles than they would have done in a typical new construction
project. The director of the project was sometimes the architect, sometimes the developer. The fourth issue
was the construction phase and eventual problems surfacing at this stage of the project. The final issue was
about delivery, use and building management; process evaluation, financial feasibility and user satisfaction.

Additional data, the project documents

We visited the buildings and photographed the new situation. In some cases, we spoke to the inhabitants.
Furthermore, for extra information, we used photos of the existing situation and the architectural drawings of
the building before and after conversion. In many cases, these drawings gave a good overview of the existing
structure, stairways, elevators and exterior and structural walls, while the interior walls were less credible.
The interiors of office buildings are often adapted without updating or making new drawings. The written
documents consisted of magazine- and newspaper- articles. These were especially useful for projects that
were converted several years ago and where the interviewees were forgetting details.

Data analysis

We had 24 interviews about 14 projects. For each project, we wrote project and process descriptions,
distilled from the interviews and the written documents. The drawings and photos were used to explain the
situation. The stories we wrote based on the interviews were sent to the interviewees for feedback and
accordance. When the interviewees did not agree on the story we had a second round of feedback. The
stories written up from only one interview were validated by another stakeholder of the same project. The
projects and data were filled in a matrix and analysed for patterns (Yin, 1989). As a result, the projects could
be divided in three categories; buildings from before 1950 (or designed before 1950), buildings from 1950 to
1965 and buildings from 1965 to 1980. The 5 buildings from before 1950 share several characteristics; they
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are monumental in their appearance, 3 are classified as monuments. The buildings have structural, solid outer
walls and considerable size. Four were built to accommodate specific governmental services. 4 buildings
were built between 1950 and 1965 (though Lodewijk Estate was built in 1954, it was built from an earlier
design). During the fifties, new construction methods entered the market. The buildings of the Akzo
headquarters [De Enk] in Arnhem and the GGD Building [Granida] in Eindhoven have a construction of
columns in the facade with additional columns in the centre of the building, while the Estate De Deel and the
Twentec Building are early examples of constructions with columns and free floors. Of the 5 buildings newer
than 1965, one of them has a structural facade in the form of facade columns, four have a construction of
columns and free floors. Of these four, in two of them the columns are put directly behind the facade, while
in the other two the facade is kept completely free from the construction.

i f i
UL I

Figure 2: Twentec building. Left the building before conversion, to the right the building after conversion.
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Risks

Former research (De Vrij, 2004, Geraedts and Van der Voordt, 2007) developed instruments to decide office
buildings potential for conversion, and also developed checklists to determine development risks (Table 2).

Table 2: Checklist of potential risks, translated from de Vrij (2004)

Location and Market Aspect
1. Legal
1. Zoning law
2. Land ownership
3. Soil pollution
2. Financial
1. Purchasing costs of vacant office buildings
2. Housing (rental) and commercial space market
3. Technical
1. Stench pollution
2. Noise pollution
4. Functional / Architectonic
1. Bad reputation, unsafe area
2. Amount of parking places
3. Amount of facilities in the area
4. Accessibility by public transport
5. Routing of the area
Building Aspect
1. Legal
1. Presence of asbestos
2. Monumental status
3. Dutch building decree, including fire regulation
4. Municipal building act
2. Financial
1. Acquirement / purchasing costs
2. Initial phase investments
3. Financial feasibility
4. Vacancy of the new function
3. Technical
1. Incorrect technical assessment
2. Inadequate pipes, ducts, electricity system and water supply
3. Inadequate acoustic insulation of the floors
4. Inadequate thermal insulation of facade, openings and roof
5. Damp / condensation in structure
6. Joints of brick walls in poor condition
7. Daylight < 10% of the appointed living-space
8. Sunlight; building is poorly situated
9. Inadequate / poor state of main structure or foundation
4. Functional / Architectonic
1. Incorrect assessment of functional possibilities
2. Low recognisability of the building and its entrance
3. Building too slender or too deep
4.  Too loose fit, too high floors
5. No basement
6.  Windows not operable
7. Few or poor quality of interior walls, few points for attaching interior walls to the facade
8. No balconies or roof terraces
9. Not enough elevators and staircases

We performed the cross-case analysis of the 14 cases focusing on the risks and unforeseen problems that
surfaced during the building phase of the project. The four risk-categories (legal, financial, technical, and
functional/architectonic) of de Vrij were used.

Legal

The projects were all completed, which implies that the requirements made in the zoning law and in the
building law were met satisfactorily. Asbestos was found in seven of the fourteen projects. The removal of
asbestos follows strict rules and therefore carries high expenses. In all the projects though, removal of
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eventual asbestos was taken into account in the sales contract of the existing building. What was stated as a
risk in previous research is taken into account by developers of conversion projects, and has gone from being
a risk to being a cost that can be calculated.

Financial

Apartments in the projects studied were let or sold without problems, except in a few cases; in one case
luxurious apartments without a private outdoor space and with incidentally low ceilings (not according to the
building rules) were sold only after lowering the price. In another case, some apartments with daylight from
the north only, were not sold for the initial asking price. Anyhow, the risk of not being able to sell the
apartments in conversion projects is equal to other projects. In some cases, model apartments were furnished
to boost the sale, occasionally even before initiating the conversion. Any developer, assisted by an architect,
needs to be aware of the users’ wishes. Even in a stressed housing market, quality and willingness to pay
correspond, especially in the upper part of the housing market.

Technical

3 out of 5 buildings from before 1950 were not constructed according to the construction drawing, or the
construction differed and had different measurement from floor to floor. In one of the five projects, the
differences were anticipated upon from the start, the floors were radically different. Two of the four
buildings from 1950 to1965 were not built according to drawings and the construction materials and
measurements were different per floor. The buildings constructed after 1965 showed no such differences.
The risk of inconclusive drawings and differing construction is strong in buildings dating from before 1965.
Building methods and measuring methods were not as precise. In the first years after the Second World War
housing, and not utility buildings, were prioritised in the Netherlands. It was difficult to get building
materials, and in many cases entrepreneurs used the materials they could find without changing the drawings.

The main construction was found in unsatisfactorily state only in one of the 14 projects [Granida]. The
concrete of the external columns was rotting and was renovated and reinforced. The repair itself forced extra
costs onto the project, but additionally, as a result of the repairs the columns got wider, and the design
needed modification. In another project [Billiton], concrete rot was found in part of the facade but took a
minor investment to repair. Rotting wood or concrete, or oxidising steel can raise the price of a conversion,
but in most cases, these problems can be seen in the preliminary phase and will not be a risk. Adding weight
to the construction was problematic in one single case only. Office buildings are constructed to carry more
weight than housing, hence in most cases, an additional floor can be carried by the existing construction.

Apartments are normally smaller than office units and more shafts are needed for electricity, water and
plumbing. In the buildings from before 1965, floors were penetrated and shafts were placed without
problems. After 1965, reinforced concrete was commonly used, making larger span without columns
possible. The problem of reinforced concrete though, is that it loses strength when the reinforcing steel
cables are cut. In three of the five buildings built after 1965, reinforced concrete was used. Nowadays,
reinforced concrete is the most common material to use in buildings. When renovating or converting a
building newer than 1965, the construction method should be taken into account. Designing apartments with
a minimum of shafts is a challenge for the architect. The problem can be solved; the accurate place of the
steel trusses can be located with accurate metal detectors [Eendracht].

Reinforced concrete was not used in building constructions before 1965. The measurements of the structural
grid were smaller. The small spans came with thin, light floors. These floors are strong; they are constructed
to allow for the weight of office equipment, which before 1965 was heavier than it is now. The problem of
converting these constructions into housing is the acoustic insulation of the floors. It is reasonable to say, that
floors from before 1965 will need to be acoustically improved to meet the requirements of modern building
standards. This can be done, as seen in the cases, by adding a floating floor and a lowered ceiling.

The Dutch building decree requires a higher level of thermal and acoustic insulation of the facade for
housing than for offices. The facades in 6 of the buildings were removed and new facades were added. In 7
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projects, the thermal and acoustic insulation of the facades was improved, for 5 of the projects there was no
other possibility because these were monumental. The facade of only one project was not altered.

Functional

In the initial phase of a conversion project, before deciding to buy the property, the developer, alone or with
the architect and other experts, made quick scans of the possibilities for conversion. Sketches were made,
when possible based on the original drawings, to make an estimation of the possibilities to fill in apartments
or other functions. The quality of the first sketches and estimations are seen as a risk, though not experienced
in any of the cases studied.

Additional risks

Additional to the pre-signalled risks, some new risks appeared in this study. The municipality not allowing
exceptions from the zoning plan is a risk. But based on these cases, we recognised the risk of the
municipality slowing the process where a change or an exception of the zoning plan was needed. One of the
chances of conversion projects is the short time span from first sketch till delivering the apartments. Long
lasting procedures may slow the process and delay income, spoiling the financial feasibility of the project.

When a first scan is made of the building to convert, the height of the floors needs attention. In most cases,
office buildings have higher floors than requested for apartments, but when both a floating floor and a
suspended ceiling are needed, excess height is required. To be sure to obtain a free height of 2,60 meters
inside the apartments, the height from floor to floor should be 3 meters, allowing for mechanical ventilation
above the suspended ceiling and a minimum height of 10 centimetres for the floating floor.

Not really an additional risk, but a result of other risks is the financial feasibility. A lowered ceiling and
floating floor can be placed; constructions can be repaired and reinforced, shafts can be made through
reinforced concrete floors and municipalities will allow changes or exceptions to the zoning plan. But the
conversion costs will rise as a result.

Risk list based on the cross case analysis

Several of the risks recognised by De Vrij could easily be assessed in the initial phase of the conversion and
are not seen as risks. After analysing the 14 cases, the risk-list could be shortened.

Table 3: Risks defined by the cross-case study of the 14 cases

Market, location and building Aspect
1. Legal
1. Zoning law: Impossible to meet requirements (function, form, size)
2. Dutch building decree: Impossible to meet requirements from the (VROM, 2003), including
noise-level prescriptions and fire-precautions
3. Municipal building act: The municipality is unwilling to cooperate
2. Financial
1. Development costs: Slow handling of procedures (loss of income)
2. Vacancy: Failing incomes from exploitation or sale of the property
3. Technical

—_

Incorrect or incomplete building structure assessment

Inadequate / poor state of the main structure or foundation (rotten concrete or wood, corroded
steel)

Insufficient shafts available; Construction allows no extra penetrations or shafts being made
Inadequate acoustic insulation of the floors / Thin floors

Insufficient thermal and acoustic insulation in the facades

Insufficient daylight for housing

»

AR ol

4. Functional / Architectonic
1. Incorrect assessment of functional possibilities: Preliminary sketches prove worthless;
“unusable” space

Chances

The short development time-span from the first sketch till delivery of the apartments is a chance for
conversion projects. The project Stadhouder was developed in two years only, from the first sketch till the
delivery. While still working on the design, the facade was removed and the building stripped down to
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construction, stairs and elevator. Not only was time saved because the main structure was already there, but
also because of this, there were less unworkable days because of bad weather.

The “WYSIWYG-factor” is another chance for conversion projects: What You See Is What You Get. Model
apartments can be furnished already before demolition starts. Most people cannot interpret architectural
drawings, while this communication form may better inform potential buyers and boost the apartment sales.

From the project De Stadhouder we learnt that the economical feasibility of conversion projects can be
influenced positively by exploiting the existing fiscal rules: Increasing the financial feasibility of conversion
projects is the possibility to pay only 6% of conveyance duty on the land and existing building, instead of the
VAT of 19%. The property is bought with 6% conveyance duty and is then split in apartment shares and sold
to the buyers. If the apartments are sold within six months, the conveyance duty only has to be paid over the
second sale and is then paid by the buyers. The VAT of 19% is then only paid over the building activities.

Conversion of vacant offices is a possibility for development in an already organised context, in central
urban areas. The conversion of an already existing building normally attracts less negative meddling from
neighbours or neighbouring users than the demolishment of an existing building and new construction.
Adding up, the redevelopment of one building in an area of vacancy, obsolescence and dilapidation can give
a possible boost to that area and increase the value of the land within reasonable investment time-
perspectives. This gives developers and investors a chance to increase the financial feasibility of a project,
for both social housing corporations and corporations active in the liberal housing market.

Finally, conversion of vacant offices is a sustainable alternative to demolish and rebuild. Converting vacant
office buildings into housing saves building materials and building materials transportation, and produces
less waste than demolition and rebuilding. An often heard argument for demolition is that the thermal
insulation in older buildings is not adequate. Demolition is in this case used as a sustainability argument.
However, the case studies show that the performance of existing office buildings can be adapted to the level
of the Dutch building legislation law as well as to the level of comfort expected by the appointed user group.

..
A
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Conclusion

Most of the risks that were recognised in the cross-case analysis were found in the technical category. The
risks within this category turned out to depend on the construction year of the existing building, which have
common building characteristics. Fewer technical risks were experienced in the conversion of the 5 buildings
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that were originally built between 1965 and 1980. The construction drawings of these buildings were correct
and the state of the construction was good. The floors in the buildings from the later part of this period, De
Stadhouder, Westplantsoen and Eendrachtskade, had sufficient acoustic insulation for housing. The
Eendrachtskade had double glazing, and the thermal insulation of the facade was sufficient for housing, but
the acoustic insulation was not. In this case, the municipality made an exception from the building decree
since students are considered to tolerate noise well. If the appointed user groups had been seniors, probably
the acoustic insulation of the facade would have had to be improved. In the financial category few risks are
recognised. However, all technical, legal and functional risks influence the financial feasibility of the project.
Hence, it may be concluded that most risks can also be seen as financial risks.

The projects included in this study are completed conversion projects. One of the legal risks was the
municipalities’ cooperation on zoning plan changes and building decree exceptions. However, the parties
involved in all 14 conversions were satisfied with the municipalities’ cooperation. One of the questions
remaining unanswered is whether the projects would have failed without municipal cooperation. Would lack
of cooperation have delayed and threatened the projects’ financial feasibility, or would the projects not have
been completed at all? A possible next step of this research is to study projects that were considered for
conversion, but did not pass the go-no-go.

In the analyses of the 14 cases, we aimed at revealing the factors that influence the projects financial
feasibility. The developers we interviewed stated that the earnings on conversion projects are too low
compared to new constructions. Also, other actors in the conversion processes complained about overrun
budgets and too many hours spent to develop specific solutions to problems that occurred during the
building- process. Of the 14 cases, only one developer was willing to share financial information regarding
the project. In one case, the developer informed us that the financial goal was not achieved, because of
failing exploitation. In the other 13 cases, the developers claimed that there were no financial losses, despite
the fact that the budgets were overrun. In future studies we hope to be able to make complete analyses, but
then we will need insight in the financial information of the projects.
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Abstract

Observations in Japan, Australia and the Netherlands suggest that refurbishment of multi-storey buildings
includes a lot of demolition and some damage to the remaining base building, resulting in waste in terms of
material as well as process. A challenge as the world inevitably moves towards more sustainable construction
practices is how can waste reduced while refurbishing buildings? This paper describes a work in progress and
builds on collected data in the three countries mentioned.

The paper draws on the following previously published findings:

1. A comparative analysis of materials and building parts used in newly constructed and refurbished
buildings;

2. Potential problems identified from the data mentioned;

3. A classification of materials and parts with regard to newly built and refurbishments.

Recommendations are made with regard to process and product.
It is presumed that refurbishment can gain efficiency if:

1. The differences between new construction and refurbishment are minimised, by focussing on the
similarities as production processes rather than the differences in materials used;

2. Replacing outdated techniques and materials to fit the existing buildings by using the latest materials and
parts. This needs rethinking of the interfaces between materials and probably a decoupling of interface
and appearance.

3. Information about applied building parts should be retrievable in the future, it is therefore necessary that
building parts be identified by some form of tag and that the attached information can be interrogated.

1. INTRODUCTION

It is common practice that obsolescence of dwellings, entire buildings or even larger sections of the built
environment is solved by demolition and construction of new buildings. The latest innovations in
construction technology can be used, such as a large degree of off site (pre-) production. New designs can
result in a better fit to new demands that could not have been foreseen in the past. However, sustainability
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concerns both in relation to resource depletion and waste generation have put into question the overall
effectiveness of demolition and rebuild. Rather than optimizing only on construction costs (demolition and
rebuild usually is less expensive) it makes sense to optimize on long term use of the built environment,
reducing the waste of building material that still have value, reducing traffic as a result of demolition and
reconstruction, reducing the loss on interest during the construction of newly built buildings. (If planned well
refurbishment can be done in stages, thus keeping the building partly operational). This needs a rethink of the
refurbishment process.

How can we minimize inconveniences such as noise, dust, traffic and pollution of refurbishment, by its own
nature taking place in or close to built-up and used environments? All activities, from removing parts, to
cleaning up surfaces to rebuild on, to adding new materials and parts need to be measured against these
criteria. The international survey has made clear that if the existing structure of the building to be refurbished
is not readable, and if the original drawings are not available or do not match the actual construction,
destructive research is the only option left to document the starting point of refurbishment after having
stripped the building.

If we see the construction process as a chain of events that involves the connection of new parts to the larger
whole, we can focus on materials and parts connected by interfaces. This in turns allows us to precisely
describe building materials in terms of dimension, quality and capacity (such as shape, texture, weight, colour,
fire-resistance, embedded energy, carbon footprint or what else is or will become relevant). Position is
important as well, however this is not an entity of the material or part being described rather than the
consequence of the building design. Describing the interface (dimension, quality and position) gives clues as
to how to refurbish in the future. Although the overall drawings of a building remain very important (how
else could we tell a hospital from a residential building?) they should not have to contain much more
information than the distribution of space for rooms and space for material, in other words, space plan and
material plan complementing each other in the same drawing. The material plan in turn only should contain
information about material boxes: space allocated to a certain building part, with certain specifications. The
data of the building parts now can be connected to the building part rather than to the traditionally
documented building. With this mind set, data on the building parts of twelve projects in three countries were
collected and compared and quantified in data sheets for further analysis (Cuperus et al, 2007).

2. METHOD FOR INVESTIGATION

Data were collected in three ways:

1. Site visits to twelve projects in Japan, Australia and the Netherlands, in order to document parts used;

2. Process analysis using questionnaires for designers, builders and institutional clients such as housing
corporations;

3. Project analysis using questionnaires, drawings and product information.

2.1 Site visits

The initial intention was to document four apartment buildings in each country, two being refurbishment
projects and two newly built projects. This plan was later changed. It was hard to find relevant and
representative refurbishment projects in Sydney Australia. In the Netherlands interesting large-scale
refurbishments were found that possibly contribute better to this study, these refurbishments included a
substantial modification of the base building, change of use and innovations in plumbing and electrical
serviced positioned in hollow floors. The site visits took place between August 2004 to August 2006.

The study projects were documented on two data sheets each. On the first sheet some project data were
collected, such as the name and address of the building, ownership / rental details, type of construction
(refurbishment, newly built) , architect, contractor and numeric details such as site, building and floor area,
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number of floors and units. On the second sheet construction data as presented, organized in building part
groups, such as external wall, roof, balcony, stairs, mechanical electrical and plumbing installations, inner
partitions and finishings. The major constitutive elements and materials are itemised and characterized as
project dependent or independent (custom made or standard parts), and also categorised in terms of whether
they are used for renovation only or for new construction as well. Finally they are classified in terms of
complexity, are they simple elements (single material) or are they units made up of a combination of many
parts and materials (composite elements)?

Keyenburg, Rotterdam La Fenetre, The Hague Florijn Noord, Amsterdam

Fig.1 Nine out of twelve investigated projects.

This study has its origins in Japan and the first projects selected were renovation projects in Nagoya. They
are three renovation projects in residential areas: Condominium Kouyoudai, Park City Torimi, Hikarigaoka
Hights and one newly constructed project in an industrial area: Uhouse Syouwa-park2. This selection was
used as an example to find comparable projects in Australia and the Netherlands. In contrast to Japan and the
Netherlands, the building cycle in Sydney during the time frame of this study was such that there were no
comparable refurbishment projects (five years earlier this would have been very different), consequently two
new projects were selected: Lumiere in the city of Sydney and Victoria Garden in Chatswood. Two
Netherlands projects fit the Japanese examples very closely: Complex 50 and Florijn Noord, in Amsterdam,
both representatives of mass housing from the sixties. Keyenburg, Rotterdam was added, since this is one of
the icons for Open Building, equipped with facilities for easy future transformation. It was built in 1984
containing 152 small dwellings, and has recently been refitted as 93 dwellings for double handicapped
persons. The fourth Dutch project is the recently completed la Fenetre in The Hague and is interesting
because of its innovative floor system that accommodates space for plumbing and cabling.

2.2 Collected data

The projects documented in the study differed, some were newly built, others were straight refurbishments
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and yet others combined
refurbishment with newly built
extensions, either adjacent to or
on top of the existing buildings.
They were labelled as 'n' (new),
't (renovation) and 'r-n' (table
1-1,2).

The projects were first of all
characterised in terms of the

elements used, these were
classified in terms of the primary

functions performed, such as

exterior wall, roof, balcony,
stairway, plumbing and cabling
The

materials were characterized as

and interior finishes.
'c" (custom made parts) and 's'
(standard parts), In other words,
made to order (MTO) and made
to stock (MTS) (Ballard et al.
2007). MTS parts usually are of
a generic character, and serve as
many different situations as
possible while still keeping a
limited range of stock. Large
production runs justify serious
product development and a lot of
embedded quality. In order to
their

special attention needs to be

increase applicability
given to keeping the interfaces
MTO products
project dependent, with small
the
possibility to tailor them to the

simple. are

productions  runs  and
project (table 1-1).

In addition the materials and
parts examined were identified
as 'u' (unit) or complex parts and
's' (simple), mono-material parts
(table 1-2).
Not all
surveyed have the same degree

materials and parts

of complexity. It may not come
as a surprise that in all projects

common use space

region of building

custom[custom-made parts]:c or
standard[standard parts]:s

the Netherlamds Janan Australia
z el 7 z [ el el z 4
19 2 z | < g T = o =
Nzl |s |2 5| |88 |¢%
N: New construction % E B S El g (,:Q % =
R: Renovation] £ ? & g §_
a ®
exterior wall @ s Gid @
autoclaved light weight concrete S S s*
exterior wall [sash and backbend c s
exterior wall base N s c 4
vetilation pipe and around it s s s* 4
others
beams covering
verge of a flowerbed
plansier
outside stairs
handrail post
concrete grid with balconies
timber frame with double glass and
closed panels ¢ ¢
inner cavity wall timber frame C
outer cavity wall concrete brickwork s
auminium window frames s
Loovers @
Aluminium Sliding Doors / Windows c*
Door Panels S
roof s s s s s @ @&
top rail s s s s s s G @
rooftop penthouse prefab timber frame S S s N C @
entrance s s s s c
waterproofing s s S s - s 4
handrail N N - c c
others
bicycle parking
fence/gate c
metal clotheshorse c
Concrete balustrade c
Color Bond Metal Sheeting Gis
Insulation s
Gyprock Ceiling C
floor s s s s s s 4
balcony partition S N C N N @
balcony  |handrail s @ @ s - s s*
handrail wall s c s s 4
others
side ditch s
exterior (stairway) K s K s s C 4
leader s s s s 4 c
stairway  |floor K s K s s c c
wall s s s s s 4 4
ceiling s s s s s 4 4
handrail s s s s s @ @
others
tremch for dewatering s s s s 4 4
water supply pipe s s s s s* s*
facilities  |drain s s s s s c s*
elevator door s s s s @ @
air conditioner s s s
others
exposed piping
leader for dewatering s
Sauna 4
Swimming Pool c
Flower Planter @
steel fittings s s K s s s* s*
wooden fittings s s s @ s @ @
indoor floor s s s s s 4 4
wall s s s s s s* @
ceiling s s s s s 4 4 4
others
dust outlet c s
Vanity unit s s
Shower Screen @ @
Kitchen cabinets @ @
c* Meaning the item is actually custom designed first, then, manufactured into bulk quantities
s* Meaning the item comes in off-shelf sizes, then, being manipulated into on-site requirments.

Table 1-1 Usage conditions of parts(1)
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renovation[renovation only]:r or . . .
. - . unit[unit construction system]:u or
region of building both[for both renovation and new . .
. simple[simple parts]:s
construction ]:rn
the Japan Aus't— the Netherlamds Japan Australia
Netherlamds -ralia
7~ 7~ I 7 7 I z e e Zz 7~ 7~ e I
N: New constructiony 5 g S 3 =3 s g =3 <] E E] g g 2 g
R: Renovatio z g ‘i Cg ® g z g ® & Ug a ®
: g (5] B = é 2 I =) =3
a = Z S
exterior wall r r n s s s u u
autoclaved light weight concrete r s s
exterior wall |sash and backbend r S s
cxterior wall base r n s s s s
vetilation pipe and around it r n s s s S
others
beams covering
verge of a flowerbed
plansier
outside stairs
handrail post
concrete grid with balconies
timber frame with double glass and
closed panels " S “
inner cavity wall timber frame
outer cavity wall concrete brickwork
auminium window frames r S
Loovers n u
Aluminium Sliding Doors / Windows n u
Door Panels n U
roof r r r n s S s s S s S
top rail r r r r m S S s S s S S S
rooftop penthouse prefab timber frame r r r n s s s s s N
entrance r r r s s s s s
waterproofing r r r s s s s - S S
handrail r rn s s - S K
others
bicycle parking
fence/gate n u
metal clotheshorse m u
Concrete balustrade s
Color Bond Metal Sheeting n u
Insulation n s
Gyprock Ceiling n s
floor r r r r n s S S s S s s
balcony partition r r r n N s s s s
balcony handrail r r - n s S S s - u s
handrail wall r r n S S S s s
others r
side ditch S
exterior (stairway) r r r n s s s s s s s
leader r r r n s s s s S s
stairway floor r r r n s S s K K S s
wall r r r n s s s S S s S
ceiling r r r n N S S s S s
handrail r r r n S S S S S S
others
tremch for dewatering r r m n s S S K K S S
water supply pipe r r r n s s s S S s S
facilities drain r r r r n s s s S S S S S
clevator door r r r n S S S s S S S
air conditioner r n K u u u
others
exposed piping
leader for dewatering r S
Sauna n u
Swimming Pool n u
Flower Planter n S
steel fittings r r r n s s S S S s S
wooden fittings r r r n s S s K s s S
indoor floor r r r n s S S s - S S S
wall r r r n s S s S - S S N
ceiling r r r n n s s s s s u s N
others
dust outlet
Vanity unit n u u
Shower Screen n S S
Kitchen cabinets n S u

Table 1-2 Usage conditions of parts(2)
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Fig. 2 Difficult spaces of renovation

the bathroom was by far the most complex area, followed by fittings and equipment. This complies with
findings of extensive research from the time the buildings to be refurbished were built (van Randen et al).In
order to better understand the parties' need for specific information during the complete construction process,
a survey was done in the Nagoya region. Besides the obvious (banks are interested in the financial aspects
and real estate agents in legal aspects and in communicating with the clients) it was found that some aspects,
such as time planning, financial and legal issues are relevant to many of the parties. (fig 3).

Worki Property
Planni Cost Skill / or mg/ Carcforthe  value/ ..o
anning management  Technique P rocess. residents Financing uiding law
Work period facilit

0 1.0 0 1.0 0 1.0 0 1.0 0 1.0 0 aciity 1.0 0 1.0
parts suppliers o 019 [ )
parts wholesalers ot 033 | ov 022
house builders 017 006 ||| 006 003
design offices 017 017 Il 025 018
contractors 026 014 Il 022 007
banks 0.00 0.00 0.00 0.00 0.29
real-estate brokers| o o VAN oo
consultants 000 0.00 000 000 000

Architects' role is uncertain.

Planning Investigation /diagnosis methods are not constructed.

To build residents' consensus is difficult.

Poor profits

Cost management Pay doesn't correspond to the workload of each type of work.
Expecting cost before it starts construction is difficult.
Construction system is limited.

Skill / Technique Advanced technique is necessary.

Workers' skill is various.

Managing progress of work is difficult.

Working process / Work period |Workable hours is limited.

Work period is short.

Considering noises and vibrations for neighboring is hard.
Care for the residents Securing residents' temporary dwellings is difficult.

It is difficult for the workers to construct it with the residents live.
Market is uncertain.

Asset value of used dwellings is vague.

roperty value / Fnancing facility |Financing for renovation is incomplete.

Money advantage by doing the renovation construction is few.
Budget for the product development is insufficient.

Building law Performance in the buildings don't fill a present standard.

Fig. 3 problems of renovation (rate of a company)
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3 ANALYSIS

Construction is a rather low-tech industry, processing simple materials and parts or simply connecting
complex units, however with a high degree of complexity when it comes to customer satisfaction,
organization and quality control. Refurbishment projects have the added complexity that the work has to be
built onto existing base building infrastructure rather than on a green-field building site.

3.1 Notes on the process

Many trades in the construction industry are low tech, however this work can only be done by skilled
workers. Bricklaying is a skill and installing electrical works, plumbing and mechanical components
influence the long-term safety in use of a building.

Building construction is a sequence of low-tech activities with many trades and shared or not well-defined
responsibilities. Two recent accidents arising from building failures that caused fatalities in the Netherlands
(Kleinman, 2007) were caused by modifications not being communicated upstream, resulting in foundations
that did not fit the buildings.

This survey found that information on the building to be refurbished is hard to find, the original drawings
often cannot be retrieved or do not represent the actual building. Lack of essential information combined with
a complex communication process form the bottleneck in the process. Although this is not typical for
refurbishment projects (they are production processes like any production process), the information
bottleneck surfaces earlier, since the lack of information on the existing building is clear as a major constraint
from the outset.

Since this problem is created by the innate complication of working with insufficient information, it makes
sense to look for the solution by simplification rather than installing even more information intensive control
mechanisms. Information that is needed should be easy to find, for example by making the building easy to
interrogate on matters that are important.

Examples of such strategies include embossed markings in concrete showing where not to drill,
non-removable bar code stickers or electronic tags. Embedded computer chips are already ubiquitous, they
are used to register pets and cattle, it makes sense to use such electronic coding techniques to identify
buildings parts where it is important that other users, downstream of from manufacture, need to know
important operational and maintenance details. This helps to manage risks for the life of a facility.

Another way of decreasing the information problem is to reduce the number of parties involved, by
subcontracting larger chunks of work, and limiting the practice of pyramid sub contracting. Move to having
one multi-skilled team do a larger package of work such as a complete bathroom or kitchen, or even the
complete fit-out of a dwelling. They would have better control of quality, fewer chances for ambiguity of
responsibility and better assurance of customer satisfaction.

3.2 Notes on materials and products

Based on the above observations it can be said that the complexity of managing the low-tech construction
process is related to the simplicity of many activities by many different trades, such as cutting materials to
size and connecting them to a larger whole. In order to better understand these processes, we need to look
into the nature of connecting materials and parts. Some materials (M) are delivered in bulk, are shapeless and
get their final shape after they have been applied, for example paint, glue, mortar and concrete, before curing.
Another category of materials (S) has a fixed shape, but needs to be cut to size. Think of timber, sheet
materials, bricks. A third category (P) contains parts ready to be installed, made off site, however cannot be
modified without damage, such as pre-cast concrete and a window frame. Two category P elements (for
example a window frame in a pre-cast concrete panel) only fit if the information of these parts has been
communicated well. A P element surrounded by S elements (for example a window frame in a brick wall)
requires low tech, however skilled activities to be fitted. The looser dependency between the two parts is
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compensated by the skill of the trade. Using an S material (for example a joint filling silicone kit) minimizes
the dependencies of the parts mentioned and lowers the required skill level. These examples demonstrate the
importance of dependencies between parts, related to their nature (M, S or P) and the available skills to
connect parts, in other words the skills to build.

Multi-skilled teams work better if the requisite skills are easier to master, such as using foolproof positive
connectors for making electrical and plumbing connections. There is a significant opportunity for product
designers to develop complex building parts with a high degree of embedded complexity and quality. For
instance, imagine a completely prefabricated wall for bathroom or kitchen. Once it is in place and connected
to the mains, the only thing left is to connect the customer chosen appliances.

4 CONCLUSIONS

This paper built on an international survey of twelve refurbishment projects in Japan, Australia and the
Netherlands. The study focussed on materials, parts and components used in the documented projects.
Although refurbishment of existing buildings is more sustainable than demolish and build, refurbishing
buildings can still be a rather wasteful process. In order to explore ways to improve this process, references
were made to the building node studies from the early nineties, providing this paper historical bedding and
the latest insights in construction management by referring to aspects of Lean Construction, such as creating
value, banishing waste and definitions with regard to off-site production.

In the final analysis it can be concluded that:

Refurbishment should be seen as an ordinary production process, rather than a special construction process.
This allows us to see the peculiarities of the process (low tech resulting in complex management structure).
Simplifying the information exchange with regard to the remaining parts of the base building as well as the
newly added parts contributes to a more transparent and less wasteful process.

In order to make the information retrievable in the future it should be connected to the building parts rather
than to a database of drawings that loose their value if they are not constantly updated.

A pyramid of sub contractors should be avoided. Instead multi-skilled team who can handle complex jobs
decoupled from other trades and teams, such as doing the complete fit out of a bathroom or kitchen.

These approached demand the use of simple interfaces between the different domains of trade. Many
foolproof connectors for wiring and plumbing already exist. At the same time this is a source for new product
development.

The next step in this research could be a pilot project in which these recommendations are tested and
evaluated and compared with traditional projects.
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Abstract

Rapid social-economic development causes rapid functional upgrading and transformation in architecture. A
mismatch between space and new functions emerges in some buildings with resultant accumulation of
building stock. Activating this building stock necessitates relevant modification of space. General strategies
for modification of space should be tailored to the specific modification practices.

This essay elaborates on case studies of four spatial modification processes in building stock and evaluates
their functional capacities before and after modifications. From the results of the studies the article
summarizes three general strategies for modification of space in building stock.

1. Introduction:

“Buildings - and the neighborhoods they occupy - are not static artifacts even during the most stable times,
and during times of social and technical upheaval need adjustment in some measure to remain attractive, safe
and useful”(OB Mexico 2002). The rapid rise in living-standards brings about rapid functional upgrading in
response. People prefer new buildings with better quality and service. As a result, those buildings which fail
to catch up with functional upgrading, may fall vacant and be reduced to building stock. In addition, rapid
urban development and expansion results in relocation of certain enterprises. A functional transformation of
those buildings is necessary if they are expected to remain valuable. Buildings unsuitable for functional
transformation are likely to become building stock.

In view of economics, sustainability and historical value, to demolish building stock is not always the best
choice. Instead of being demolished, stock can be activated by various measures, such as spatial modification
and aesthetic and technological renovation. This essay intends to approach the issue of building stock
activation from the perspective of space modification with the aim of arriving at relevant general strategies.

2. Case study

Building stock covers various types of buildings. These include residential, factory, office, educational
facilities, etc. The variety of building types and uses means that their functional upgrading and
transformation must be in conjunction with their different requirements and backgrounds. Four selected
cases in this paper include both functional upgrading and transformation. Three of them are residential,
ranging from concrete-frame structures to brick structures; the other is a multi-storey factory.

The modifications in four cases are described using four spatial facets: size, shape, quality (service), and
linkage. Functional capacity, an Open Building concept which refers to a range of variations in floor plan
and use within the constraints of a given base building, is also mentioned.

Case 1 Enping Street Residence, Shenzhen

Enping Street Residence, built in the 1980’s, is located in Overseas Chinese Town (OCT). It was built to
accommodate the senior staff of an OCT developer. Today, staff members have bought their own residences
in other places. In response to new regional planning, the OCT developer wants to convert the residence into
a youth hostel through simple and inexpensive modification.
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Fig. 3 Typical Plan Before and After Renovation

The original five-storey slab building was composed of three stair cores and thirty units. Each unit had a
living room, 2-3 bedrooms, a kitchen, a bathroom, and two balconies.

In the functional transformation of the building the administration, service and public space needed to be
placed on the ground floor. The small rooms in the original brick structure were insufficient to contain
functions which need large spaces. Therefore, a horizontal extension was built to provide large spaces for a
lobby, conference room, café, and dining area. The extension also connects three detached stair cores on the
ground floor.

The upper floors are used as guest rooms. The location of doors, windows and walls could not be changed
arbitrarily therefore the inflexible brick structure did not have as much functional capacity as a concrete
structure. One third of the overall units were converted into suite rooms with little modification. The other
units were divided into small guest rooms through rearrangement of the linkages between rooms. Original
kitchens were replaced by bathrooms. The living rooms were converted into corridors and small guest rooms
by the addition of bathrooms and partitions. The facade renovation consisted mainly of the modification of
balconies and windows. All the balconies were renovated and space for air conditioners was well arranged.

68



Session A-1: Residential Building [ | \

RESIDENTIAL UNIT

RESIDENTIAL UNIT

RESIDENTIAL UNIT

RESIDENTIAL UNIT

RESIDENTIAL UNIT

[
Original section - LOBBY TEA/ CAFE DINING RM
ENTRANCE b
EQUIPEMENT X
Moo - - — L L.
GUEST ROOM e { _[
L ADMINISTRATION =
GUEST ROOM & L - ] | - |
: : KIT
GUEST ROOM e selthelp kitchen SERVICE KITCHEN

GUEST ROGM 1 e o it — e N | W SN | —

COMMUNAL KITGHEN
LOBBY & CANTEEN ~ NTERNETBAR | CONFERENCE

COFERENCE

Current section

Fig. 4 Ground Floor Extension

F ig. 5 Photographs of OQutside an. Inside a

Table 1 Spatial changes in Enping Street Residence

fter Renovation

Variables Modifications

Size Almost unchanged in typical floor, except the sub-division of living rooms. A
large lobby and other public spaces were added on ground floor.

Shape Almost unchanged

Quality Sanitary system and lobby were added; balconies and windows were renovated.
Parking space was sited near the building.

Linkage

(typical floor) @gj_%g »

Case 2 Multi-storey residence for staff, Chongqing

The brick-structure residence built in the 1980’s for staff and their families, enjoyed a convenient location in
the city and was surrounded by nearby woods. It consisted of two joint six-storey buildings, each of which
had six units and a staircase on each floor. Every unit, equipped with a kitchen and a bathroom, had a gross
floor area of 40 or 50 sq. meters. The bigger units consisted of one living room, two bed rooms, a dining

room and two balconies. Neither of the balconies was service use.

About ten years later, the original living and dining rooms were obviously smaller than those of newly-built
residences. Families in the residence expected an enlargement of interior space, however demolition and
rebuilding was economically unfeasible. By utilizing the yards beside the residence, larger living-dining
rooms were added to all bigger units. After this enlargement, each unit had a bigger living room, and the
original living room served as another bedroom. Although the kitchens and bathrooms could not be enlarged
in the original brick structure, this modification enabled the residence to keep up with the average housing

standard of the 1990°s.
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As a result of the limited functional capacity of this residence, it was difficult to be constantly upgrading in
order to keep abreast with the increasingly higher living standards. Although the extended living-dining
rooms could be built within a flexible concrete-frame structure, the functional capacity of whole building
was limited by its original structure. Thus, for the sake of more efficient land-use this building was torn
down in 2004. A new high-rise residence was built on the site to accommodate more people against the
backdrop of current higher living standards.

Table 2 Spatial changes in a Multi-storey Residence for Staff

Variables Modifications
Size The living space was enlarged by about 10 square meters.
Shape Almost unchanged
Quality More bed rooms and storage spaces, larger living and dining spaces
Linkage i_u ]
o0 ® glo
ulin

Case 3 High-rise residence, Chongqing

This concrete-frame project was built around 2000. It had twelve stories, equipped with elevators and
sufficient parking spaces. The developer had expected that their units could be both household and office
oriented. The layout of some units was more suitable for small offices, and was not appropriate for dwellings.
These units did not have a service balcony for daily laundry. Their bathrooms did not have natural
ventilation and lighting, aspects frequently required by local customers. The materials on their fagades
looked stained. These units had large living rooms of 5.7 meters width (45 square meters), which were not in
harmony with the other qualities of the units.

The demand for a higher standard in both residential and commercial accommodation frequently results in
buildings being out of date. In this case small companies were dissatisfied with the quality of the units and
gradually moved out. The remaining units were not suitable to serve as good residential apartments. It is
currently being found difficult to market the remaining properties.
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Fig. 8 Modification of the Unit

In order to improve the residential quality of these units, some modifications are proposed. The concrete-
frame structure provides a certain degree of flexibility in space re-division. For instance, a service balcony
for daily laundry could be obtained by the removal of the outer wall of kitchen. Likewise, light-weight
partitions or furniture could be used to re-divide the original living room to meet the need for more storage
space and a leisure balcony. These measures could give the building interior a level of quality comparable to
recently built residential developments.

Table 3 Spatial changes in the high-rise residence

Variables Modifications

Size The living space was reduced to about 16 square meters.
Shape Almost unchanged

quality Sky garden, service balcony, storage space

Linkage % »> gg I%Kg

Case 4 Multi-storey factory in OCT, Shenzhen

Many multi-storey factories were built in the 1980’s in the eastern industrial area of OCT. However, since
2000 some occupiers moved away. The developer wanted to reuse these abandoned buildings employing
simple and low-cost modifications. As one of the early modified projects, an abandoned six-storey factory
was transformed into an office complex to accommodate culture and art related companies.

The concrete-frame structure, with sanitary systems and elevators in the center of each level, provided
relatively high functional capacity. The original design with its three staircases met the requirements of the
national design code for fire protection. The developer gave the companies freedom to subdivide the indoor
spaces, and to make minor changes to the facade, including air conditioner locations and window styles. The
company on the ground floor was permitted to arrange its main entrance freely. The developer hired
architects to design an extension with a two-storey high lobby for the building and to renovate the stairs. This
improved its quality as a modern office building. However, out of concern for reducing investment cost, the
developer did not renovate the building to an optimized standard, despite the potential for improvement
rendered possible by the flexibility of the original building structure.

The new company occupying the second floor used furniture to subdivide the original large space. In this
way, the structure and the partition levels were totally independent of each other. The subdivision did not
reduce the functional capacity of the original construction and provided flexibility for further adjustment.
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Table 4 Spatial changes in a Multi-floor Factory in OCT
Variables Modifications
Size Through subdivision, the spatial size was suitably reduced for office use.
Shape New lobby has a polygon shape, adding interest.
Quality Lobby and other equipment were added. Parking spaces were located nearby.

Linkage 0O
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3. Strategies for modification of space

3.1. ‘Muddling through’

Before the 1980’s, historic buildings were the main category of buildings considered worthy of renovation.
Their historic significance protected them from being demolished. However, since the 1980’s, the trend to
renovate reached a wider range of buildings, many of which did not have historic value. From that time a
potential choice between renovation and demolition emerged. Many factors, such as economics, legislation,
and urban planning, combined to have a remarkable influence on the choice. The issue of activation of
building stock is further complicated by these undetermined factors which challenge the cost and
sustainability of the building renovation. To ensure efficient use land, some low-rise building might need to
be replaced by high rise buildings in the future (e.g. Case 2). Therefore, in some instances, the short-term
value should be given paramount importance in the modification.

On the other hand, the limitation of functional capacity in some building stock makes it impossible to avoid
demolition in the long term. Building stock is different from Open Building. “Open Building are designed
with change in mind” (Kendall, 2000 p.56), while some building stock has very limited functional capacity.
Although it is possible for some building stock to assume new functions through modification of space, most
of them can not economically justify endless functional upgrading. In Case 2, for example, the units were
brought up to the residential standard of the 1990s through functional upgrading by the addition of larger
living-dining rooms, but, could they be modified to have larger kitchens with service balconies to meet the
common residential standard in the 2000’s? Could the building manage to include a sky garden by practical
modification? Although the functional capacity may be enhanced by modification or flexible extension,
some building stock still has the limitation of functional capacity as a_hindrance predetermined by their

72



Session A-1: Residential Building

individual features (especially their structure). Thus, the short-term value of modification is of greater
importance.

Table S Development of Chinese residential design in different decades

Year 1970’s 1980’s 1990’s 2002 2007
Feature of . Floor area Quality Sentiment-
. Basic More rooms . . .
residence enlarged improved oriented design
Example of LR/D.R, p— ’}q |BR.tR.E“F___H o = IE |
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‘Muddling Through’ was proposed by Charles E. Lindblom in 1959 in a journal Public Administration
Review. It was introduced later into urban planning. ‘Muddling Through’ referred to using a policy which
could achieve goals partially and it emphasized short-run objectives to solve current complex problems in
uncertain circumstances. This strategy can be introduced into building stock activation. Since the matter of
‘demolish or not’ is determined by many uncertain factors and the functional capacity of building stock, the
modification of space in some cases should emphasize short-term value. The aims of modification can be
interpreted, in some instances, as being an improvement in the usefulness of the building during the period
before it is finally determined to demolish it.

3.2. Utilizing flexibility of original buildings
Building stock always has a certain degree of flexibility. Modification should make use of this existing
flexibility.

Concrete-frame structures always have higher flexibility and functional capacity. The most common method
of modification for a concrete-frame structure is to re-divide its spaces by adjusting their partitioning (e.g.
Case 4). Also, concrete-frame structures provide a potential freedom to modify the facade. Users have the
choice of moving the position of the outer walls and windows to cater for the new functional requirements.
In Case 3, the proposed layout entailed flexible adjustment on the facade. If a developer allows the occupants
some freedom on fagade control, residential units may serve the users better.

When considering the modification of inflexible brick structures, the original and future functions should
have similar spatial requirements in size, shape and quality (e.g. Case 2 and the upper floors of Case 1). The
star or tree structure spatial linkage also brings certain convenience in the re-organization of the space in
original buildings (e.g. Cases 1 and 2). In addition, the yards and outside buildings can provide space for
extra extensions (e.g. Case 1 and 2).

3.3. Maximizing functional capacity of the whole building

The functional capacity of modified buildings should be considered, especially when it will not cause a great
increase in construction cost. In this way, the building can assume a variety of layouts to meet various or
unpredictable function requirements, and may be kept in service longer.

“Design of the Support ideally incorporates capacity according to three principles. First, each dwelling in a
Support must allow a variety of layouts. Second, it must be possible to alter the floor area by changing the
boundaries of units within the base building or expanding it. Third, the Support or its parts must be adaptable
to varying functions, some of which have been non-residential in character” (Kendall, 2000 p.39). To
maximize functional capacity of the whole building, some Open Building design strategies can be
implemented in the modification. They are listed as follows:

eDisentangled levels

eProper arrangement of service systems

ePolyvalent spatial design (proper door location, neutral shape, etc)
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Modifications in Cases 3 and 4 (the second floor of Case 4) have used the method of “disentangled levels”.
They take advantage of the use of furniture as partition walls to sub-divide a large space. The partition level
is total disentangled from the structural level. This means of modification does not reduce the functional
capacity of the original large space.

Table 6 Strategies implement in four cases

Strategies
Cases ‘Muddling Utilizing Maximize
through’ flexibility functional capacity
Enping Street Residence ° ° o
Multi-floor Residence for Staff . .
High-rise Residence g d
Multi-storey Factory in OCT ° °

4. Conclusion

An increasing number of buildings which fall short in functional upgrading or transformation are confronted
with renovation and activation problems. Modification of space inside building stock contributes to
lengthening the lifespan of these buildings. The three strategies illustrated above are proposed in order to
generate more insightful understanding of the proper orientation of modifications, to inspire individualized
methods of modification, and to gear the modification activities towards a more economic and sustainable
end.
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Abstract

The redevelopment processes in residential estates cover high potential for more sustainable qualities. This
holds especially for the housing stock from the post war era in Germany, which still represents one third of
the existing multifamily housing units. Sixty years after they were built they face new challenges
regarding new preferences of tenants and new regulations. Concerning the necessities of sustainable
development, ecologic improvements have to be taken into account as well as social, economic and
cultural aspects.

Within the process of redevelopment, housing companies can take advantage from the change by
stimulating neighbourly social interaction. The “Green Folder” - a new participation method can help not
only assessing the demands of people living in a settlement and gathering their ideas but also initiating
contact and communication among neighbours and between neighbours and planners. Thus the often
neglected social aspect of sustainability is integrated into the redevelopment process. While tenants’
identification with their settlement may rise, housing companies follow their objectives to bind tenants.
This again serves various different sustainability aspects.

1. Introduction

Many residential estates in Germany, especially from the post war era, are now facing redevelopment
processes'. Due to changes in the preferences of tenants and due to new regulations and subsidies, more
and more housing companies began to redevelop their housing stock. Within this redevelopment process
high potential for more sustainable urban development can be ascertained. As the concept of sustainability
is holistic and covers at least an ecological, an economical and a social pillar, we have to consider the
relevant consequences which redevelopment processes will have on these dimensions. As the relevance of
reduction of energy consumption for the ecologic dimension of the sustainability concept is beyond
dispute, the paper will not concentrate on this. Beyond question is also that housing companies will make
their decision based on economic considerations. As subsidies give incentives for redevelopment, but will
not cover more than 20 % of the reconstruction costs, we may also assume that redevelopment decisions
follow more or less the economic sustainability requirements. Hence, the paper will concentrate on the
social aspects by considering effects that participation in the redevelopment process may have on
residents.

Participation of residents can focus on aspects of design or configuration concerning the buildings, the

The findings and practical experience underlying this paper derive from a transdisciplinary research project that concentrates

on redevelopment processes in residential estates, built in the post war period (www.zeilen-umbruch.de). The project was

financed by the Federal Ministry of Education and Research. The author was leader of the project.
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apartments or the landscape. The paper presents a participation method, the “Green Folder”, which was
created to conduct redevelopment processes together with residents. The method had been applied twice
for the planning of residential green spaces and public spaces. Besides assessing the demands of residents,
the major objective of the method is to initiate contact and communication between neighbours.

2. The Current State and Potentials of Settlements

In Germany, as much as one third of the existing dwellings in multifamily houses were built in the post
war era. Due to the destruction of World War II they were built quickly and with the restricted resources of
this time. Because of the enormous share in the housing markets and because of its huge energy
consumption these settlements play an important role within the process of sustainable urban development,
which is intensified because of the discussion about carbon dioxide.

Furthermore the settlements also face new challenges because tenants preferences changed in the last half
century and also demographic alterations have to be taken into account (Wendorf 2005, p. 272 f).
Especially the building services engineering is not up to date, e.g., dwellings have no central heating,
windows are not air-tight and sometimes single glazed and the insulation of walls and roofs is bad. Elderly
residents ask for barrier-free housing and accessibility products for bathrooms etc. Consequently, the
housing estates urgently need alteration and adoption to modern preferences and energetic requirements
now.

Because of their simplicity, the post war settlements were often criticized not only nowadays. There are
even voices calling for pulling them down. For instance, Mitscherlich (1965) described the post-war
housing programmes as “totally neglecting peoples’ psycho-social demands”. Looking at these estates
nowadays, other factors than dilapidation and desperation, as expected according to Mitscherlich, can be
found. Today these settlements are also characterized by well-functioning social structures and networks,
contentment and a strong sense of belonging among residents. On this basis relationships may even be
strengthened by involving neighbours in the process of planning. Common planning and common use of

the residential environment may improve the interaction between neighbours.
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Photo 1
The typical spacious greenery in settlements of the post war era (photo 1) thereby serves as a resource for
a variety of leisure activities, including gardening, sports and relaxation. But even if space is rare (photo 2),
interaction and activities may be generated by participation.

3. The Role of Participation in Sustainable Urban Development

Participation is one of the main elements of sustainable urban development. Since the United Nations
Conference on Environment and Development 1992 in Rio, participation is encouraged through Agenda 21.
Still the implementation of Agenda 21 is not yet finished everywhere. Moreover, participation can be
applied not only for official urban planning but also on the level of redevelopment of housing estates. The
latter usually belongs to the responsibility of housing companies. They are responsible for planning of
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reconstruction and renovation and may involve their tenants in the process. Thereby participation may not
only be regarded as a measurement to create suitable planning results. Just as well, it may intensify social
interaction within the neighbourhood which is important for building and bridging so called “social
capital”. Social capital in the sense of social relations based on commitment and trust (Coleman 1987,
1990) as well as social control among neighbours in functioning living quarters (Jacobs 1961, 1966) can
be more or less incorporated in neighbourhood structures. This kind of a city’s irreplaceable (social)
capital is receiving more and more attention in the discussion of sustainable urban redevelopment.
Considering post war era settlements, we can find good premises concerning social interacting. The
well-functioning social structures are based on socials aspects related to the historical situation as well as
to some physical frameworks.

3.1 Conditions for Social Networks

One major impact derives from the fact that still many of the residents of these estates are first time
movers. They know each other for a long time and share common experiences. Moreover, some of them
are in a similar situation like their neighbours: They get old and their radius of activities is decreasing. For
this reasons they seem to have similar needs concerning the greenery and the infrastructure within a settle-
ment. Furthermore having contact to their neighbours may play a more important role in their social
relationships. This also holds for some of the persons moving into these settlements today. They are often
single person households as the average size of a flat is very small in these buildings (many flats have less
than 50 square metres). Without having children, it is usually more difficult to get into contact to
neighbours.

Considering the physical framework of post war era settlements, we find good conditions to build and
support social networks. The houses usually have 2, 3 or 4 stories, with two or three flats every story. This
results in a total number of about 10 households sharing one staircase. Under these conditions, neighbours
get into contact easily and know each other quite well. They know about their jobs, their children and
many other details of their private life. At the same time, they know about peculiarities and oddities of
neighbours and they have learned to handle them. Not incorporating this knowledge within the neighbour-
hood into the planning process will be missing a chance.

Regardless the time of living in a settlement, the individual situation of the household and the physical
framework of a settlement, participation can facilitate the process of getting into contact to neighbours. It
can also be a measure to evoke or intensify individual identification with the neighbourhood and the
housing company and improve the reputation of a residential estate. Thus, it is an example of a win-win
situation that reflects aims of the social and the economic pillar of sustainability at the same time.

But how is it possible to implement or “awaken” that kind of social capital within the redevelopment
process in a settlement? Following this objective, a participation method, named the “Green Folder”, was
developed.

3.2 The “Green Folder” method

The "Green Folder" method was developed as an instrument to carry out participation processes in
residential estates. It combines different methods of participation in successive steps and tries to encourage
neighbours to express themselves, to bring forward new ideas and, at the same time, to get into dialog with
each other. It was developed and applied twice for the planning of residential outdoor spaces and the
implementation of institutional arrangements for their sustainable use. Until now it is rather uncommon to
involve residents as experts for their specific residential environments in planning and moreover, in
care-taking activities. But handing over responsibilities to the residents could help solving problems
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connected with commonly used green spaces and it could bring neighbours into contact.

In both applications the “Green Folder” method has proved appropriate to integrate the ideas and
preferences of residents and to anticipate potential rivalries integrating the knowledge and creativity of
neighbours as experts.

To be appealing for all residents and to address all kinds of creative potential, the ,,Green Folder” method
combines adequate components from existing participation methods, complemented by newly designed
components for those who are not familiar with filling in questionnaires (prepared stickers to be placed on
a map, sheets for drawings and collages...). The whole participation process consists of two folders (photo
3), an exhibition and a final event with tenants.

Photo 3

It starts with a first folder specifically adjusted to the current situation of the settlement in question. The
folder is designed according to the work-book method? that was successfully applied mainly in
Scandinavian countries. To achieve a high rate of participation, the first folder was handed out personally
to every household by members of the executive team. Residents were informed in advance about their
possibilities to participate and could get assistance with filling in the folder. Besides the challenge to
involve a wide range of neighbours with different interests and abilities in the process, the material was
also created to address not only potentials but also difficulties in planning and using residential
environments. The folders also intended to initialise a discussion about existing or potential conflicts, and
they were used as a mediation attempt.

A new and very successful component of the first folder was e.g. the part “Write us a postcard!” Here, the
residents could choose from a set of picture-postcards from their settlement. They were invited to briefly
tell whatever they think, planners, housing companies and other stakeholders should know about their
settlement. In effect, residents wrote about the current situation, if they feel comfortable or not. They also
took the chance to express their worries about future developments and stated what should be done and
what should strictly be avoided within their neighbourhood. These qualitative statements were evaluated,
and they were a good basis for the planning process. Other components were stickers, to be placed on a
map from the area in question, as well as the creative sheets for designing, e.g., a ‘water basin without
water’® that turned out to be broadly accepted by the participants. The results can be portrayed by
collecting the ideas and carefully integrating them on maps or posters (Photo 4).

2 As so called Arbeidsbokmetoden this method was mainly developed by two researchers, Johs Oraug and Einar
Rutledal Oraug, at the NIBR (Norwegian Research Institute for Town and Regional Planning) from the end of the
1970s (see Oraug 1979).

? The ,water basin without water’ combines the idea of having water in the residential area with the fact that running

costs of a real water basin would be to expensive for most of the residents.
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Photo 4
The second module of the method is a second folder, presenting first results from “Green Folder I” and
offering the chance to give comments on the presented results and to discuss topics of interest in depth.
Additionally an exhibition on site serves to present and discuss the results of the first folder in an
appealing way. Persons from the executive team should attend the exhibition so that they could be
addressed by and talk to the visitors and, of course, neighbours have another possibility to talk to each
other (photo 4 and 5).

Photo 5 Photo 6 Photo 7
The last module is an event together with tenants. In one application of the method the final event offered
working groups on topics like “godfathers for meeting places” (photo 6) or “playing and relaxing” (photo
7). This completed the proceedings and was meant to initiate long-term arrangements within the
neighbourhood. The whole process was designed to give residents the possibility to step into the process at
any time starting with the first or the second folder, with visiting the exhibition or just with participating in
the final event.
The method had been carried out in a post-war settlement in Berlin with a total number of 560 households,
where the green residential environments and their use had to be planned. It was embedded in a wider
context of redevelopment of the building stock, where the housing design and the building services
engineering was modernized completely, including insulation and solar-energy-facilities. The second
application took place in a city in Brandenburg, south of Berlin, where a semi-public green space - left
after demolition of a tower block - had to be planned for a future design and use. Here 700 households
were addressed with the "Green Folder" method. In this second application 100 households participated. In
the first application about 200 households filled in the first folder, 150 of them answered the second folder,
many neighbours visited the exhibition and discussed the results and about 100 persons attended the final
event.
To conclude, the method proved to be adequate for participating residents of different age and social and
migrant backgrounds in planning processes. It is very important that the method entails low thresholds to
participate. The method also proved to generate creative ideas as well as solutions for major problems in
the neighbourhood.
First evaluations of expectations and experiences with the process have been carried out. Residents were
asked within the second folder and planners, housing companies, and janitors were interviewed after the
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whole method was carried out. Residents were very satisfied about getting the possibility of participating
this way. Most of the interviewees stated a positive impact concerning the acceptance of the newly planned
residential environment as well as for the neighbourly relationships. For some experts from housing
companies the method offered the first opportunity to get into direct contact with the residents. At the same
time housing companies got useful hints on issues that are important for their specific neighbourhood not
only for the actual planning task.

As the outcomes of the first application of the method are already implemented, it is also possible to
observe first reactions to the realisation of the planning. Tenants as well as planners and the personnel
from the housing company are proud of the process as well as of the results of the process. The following
photo (8) illustrates a part of the outcome. It shows a “Place of Water” for relaxation and a chessboard for
tenants.

Photo 8

4. Conclusion

Participation can play an important role towards more sustainable development. The “Green Folder”
method has turned out to be able to create a realistic and creative basis for planning processes on the one
hand side, and furthermore, it showed its potential for initiating contact between neighbours. Results of the
participation method have recently been implemented. First evaluations show that residents appreciated
very much that they have been involved in the planning process and it also turned out that they were very
satisfied about the implementation of their ideas. These results plead for integrating tenants’ preferences in
the redevelopment process, not only because sustainable development of settlements is more than
respecting the ecologic dimension of the sustainability concept. Various different psychological and social
aspects serve the social dimension of sustainability. Last, not least, tenants’ satisfaction also counts for
housing companies.
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Abstract

This paper contributes to the view that apartment housing in most cities in developing countries are different
in nature and extent than that operative in developed countries. It addresses the emergence of multi-storied
apartments through transformation in residential areas in Dhaka, one of the most populous cities in the world
and largest metropolitan region in Bangladesh, with a particular reference to a study conducted at
Dhanmondi Residential Area. It identifies the key forces and processes underlying Dhaka’s residential
transformation and the advent of multi-storied apartments. Fragmentation of functions and the uses of
building stocks in relation to the socio-economic aspects with local conditions were sought in the empirical
survey. The increasing housing demand is being fulfilled essentially by multi-storied apartments. Thus multi-
storied apartments are steadily transforming the landscape and lifestyle of huge urban dwellers in Dhaka. It
reveals from the study that apartment living gain much popularity and dominance of informal apartments
over formal apartments are more evident. Apartment living is now well established among the people of
Dhaka and Dhanmondi is the best example of the transition of single family dwelling houses to multi-storied
apartments within a span of two and half decades.

1. Introduction

1.1 Background and Objective of the Study

Dhaka is the nucleus city of Bangladesh and has come to be known as one of the mega cities of the world.
The city in 2001 had over 12 million people for the larger conurbation and 6 million people within the
central city area (Islam, 2005). The quick growth of population of Dhaka has been caused by high rate of in-
migration, territorial expansion and natural growth. As housing cannot keep pace with the population
increase, the city has experienced tremendous housing lack since 1970s. Phenomenal growth of the city
population is dominantly contributing to the dynamic changes in residential areas. It is a deplorable fact that
residential areas have lost much of their residential character in order to cope with rapid urbanization. The
traditional urban housing form in Dhaka has undergone many radical transformations over the past few
decades. The traditional fabric of the city has either been damaged, remodeled or has disappeared entirely.
Architecturally significant buildings that are fifty to hundred years old, representing their time, and located
in the older part of the city, have now become obsolete primarily because of economics (Ahmed, 2004).
Thus the increasing housing demands are being fulfilled essentially by multi-storied apartments. The
dwelling culture has also changed gradually over a short span of time. The traditional dwelling custom has
changed in different orders from the native origin. The concept of living in multi-storied apartments is
something that is ordinarily not ingrained in the cultural experience of most Bangladeshi’s. It is a new
experience for many people to live in apartments and maintain their life style, thus changing the urban and
social fabric from the classic single storied independent house, to sharing smaller units of space side by side
with numerous other families.

Based on this background, the objective of this paper is to make an interim report on an ongoing study to
identify the state of transformation in residential areas, the key forces to develop multi-storied apartments, a
popular dwelling structure at present, and the adaptive alterations made by the developers in providing
housing. This is the broad concren of the paper. In particular, the study examines how, why and when
apartments, a western housing model, came to take place to the city of Dhaka, replacing the earlier house
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forms during the last two and half decade and remain a popular housing form at present. This will not only
fill in a missing gap in the housing history of Dhaka, of which there is a shortage of research, but also
provide an opportunity to make a new visual approach to the state of city’s dominant housing types and
reflect on the residential culture.

1.2 Research Methodology

The characteristic of the residential areas in the city has undergone dynamic changes mainly due to
commercialization. Thus, urban lifestyle and house form experiences a series of alteration and adjustment in
its planning, organization and hierarchy of space, and fagade treatment, that correspond to the changing
habits and activities as opposed to traditional behavior. By considering the present situation of Dhanmondi
Residential Area (DRA) in the city of Dhaka, the study considers the extent to which residential structures
has transformed into apartments including physical characteristics, fragmentation of pattern of usage,
informal development, among other factors. The approach was to search the factors that contribute
significantly to the emergence of apartment through residential transformation and how it becomes well
suited in the local housing market. The time period dealt with in this study ranges from 1980s when the
apartments first introduced in the housing history of the city and advanced in the subsequent years. The study
was based on the field survey conducted in 2006 in DRA. To conduct the study, a total of 256 multi-storied
buildings are considered in the study area. The field survey covers the statistics of present building stocks,
height and pattern of use of multi-storied apartments. Published reports, bulletin, journals and newspapers
were the sources of secondary data relevant to household income, expenditure, housing cost and affordability.
A combination of quantitative and qualitative data analysis was used to grasp a better understanding of the
real picture that exists in the study area.

2. The Study Area

Dhanmondi is located 5 km away from the city center (Fig. 1). The administrative boundary of Dhanmondi
area is commonly referred as Dhanmondi thana, consists of 3 wards and has an area of about 10 sq. km (BBS,
2001). Dhanmondi thana is bounded by Tejgoan and Mohammadpur thanas on the north, Lalbag thana on the
south, Ramna thana on the east, Hazaribagh and Mohammadpur thanas on the west.
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The population size in Dhanmondi was 202,000 in 1991 and increased to 264,000 in 2001 with different
income groups which eventually shape a gross density of 26,400 persons per sq. km (BBS, 2001). Thus,
Dhanmondi is now set to become one of the most densely populated up-market residential areas in Dhaka
city. The study continues to DRA which belongs to ward number 49 and initially it was designed as a low-
density residential area for high and higher-middle income groups at early 1950s. By the next decade it had
become the prime and typical residential area in the capital. DRA was one of the first planned residential
communities in Dhaka with an area of 1.92 sq. km. Figure 2 shows the extent of DRA with 50 and 51 no.
wards in Dhanmondi thana.

Dhanmondi is basically laid out on a gridiron pattern and consists of rectangular plots (Fig. 3). Predominant
house form was individual private homes with a front lawn and /or a back garden. It has about 1000 highly
serviced plots. Most buildings at that period were owner ocuupied. Few tenants lived in Dhanmondi at that
time which is a complete different phenomena comparing the present one. There was only one school and
one mosque within Dhanmondi. Even in the early 80s, Dhanmondi was a picture of perfect residential area
with independent homes, lakes and only a few corner shops (Hafiz, 2004). But as Dhaka started expanding
rapidly, Dhanmondi had to accommodate the pressures of substantial urbanization. Within the last few years
its status is changed to a semi-commercial area. Already the plots around the Mirpur Road, Road no: 27,
Satmasjid Road and Road no: 2 (Fig. 2) have been converted into commercial ones. Consequently,
residential structures also undergo adaptive alteration. Schools, clinics, fast food shops, banks and other
commercial establishments began to crop up all over the place. Urbanization and high demand for housing in
elegant locations has made Dhanmondi attractive to the affluent residents of Dhaka. But problems relating to
indiscriminate development of high and medium rises are evident in Dhanmondi. The intense development
of a low-density, low-rise residential area has given rise to a dense development and proliferation of built
structures.

3. The State of Transformation
Dhanmondi was a planned formal residential area with all urban facilities. Gradual invasion of non-
residential uses has drastically affected the quality and changed the character of Dhanmondi. It presents a
unique case that is in transition having been under many development pressures and internal destruction
forces as revealed from the comparison between Fig. 3 and Fig. 4. Such unplanned development has not only
destroyed residential character, but has also resulted in unprecedented environmental degradation.
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Fig. 3 Original Map of Dhanmondi (1960)

Fig. 4 Dhanmondi Residential Area in 2001

3.1 Building Stock, Changes in Plot Coverage and Height

Besides the commercialization of residential plots, the whole of Dhanmondi area has been virtually
surrounded by shopping malls, hospitals, clinics, restaurants and offices. Huge number of non residential
building infrastructures is noticeable at Dhanmondi and also presented in Table 1. Most houses built on these
plots in early 80s, were low-rise 3 to 4 story’s with maximum utilization of floor spaces. Plot sizes at
Dhanmondi vary from 350 to 1400m?. It was common that most houses are occupied 50% of land keeping
rest spaces free for open space like green or garden and also separate garage. But now land coverage varies
from 70% to 80% even more in practice. In Dhanmondi, flats were mostly used for rental accommodation as
a source of income generation, multiple dwelling and limited floor space with two or three rooms with other
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facilities like toilet, kitchen with few provision of parking. Due to lack of concern of authorities, building
height restrictions are not honored. Out of the 256 studied buildings, 37 buildings within the area have found
constructed in violation of the law which restricts more than six storey (Table 2). High rates of
transformation in the building stock are occurring as extensions, modifications, alterations and high-rise (6 to
20 storey) construction are taking place by formal and informal private developers.

Table 1 Building Stocks at Dhanmondi Table 2 Height of the Building Structures
Structure Type Number Building Height | Number | Percentage (%)
School 50 5 Storey 88 34.38
NGO Office 100 6 Storey 131 51.17
College & Private University 40 7 Storey 21 8.20
Medical College, Hospital & Clinic 27 8 Storey 08 3.13
Fast food & Chinese Restaurant 17 9 Storey 03 1.17
Shopping Mall 52 10 Storey + 05 1.95
Community Center 14 Total 256 100

3.2 Factors of Recent Changes

Despite the residential importance of Dhanmondi, recent development pressures have caused many of its
transformation process. Lack of proper maintenance has resulted in the deterioration of local building stock
and its eventual replacement by new apartments. The lack of flexibility in addressing modern urban needs is
also evident. The change in cultural values has resulted in a different perception. Modern functional
requirements manifested in the changing needs and new uses have created new forms of spaces, buildings
and structures. Social factors such as changes in local lifestyles and household composition have stimulated
the transformation process. The most important factor is the absence of responsive workable criteria and
plans to guide the growth and developments in the residential area.

3.3 Fragmentation of Functions and Uses

Recent functional changes tend to result in commercial developments. The functions of many buildings
along the major streets are changing from residential to commercial, institutional and manufacturing
activities. Quaint independent houses have been turned to high rise apartments. Multi-storied apartments are
presently used in different functions. Following Table 3 give an outlook of the pattern of use of these multi-
storied apartments. Out of the 256 buildings, 30 were found to be used non-residential purpose. Different
commercial uses of the buildings are common in the study area and represented in Table 4.

Table 3 Usage of Apartments Table 4 Non Residential Usage
Use Types Number Modes of Use Number
Residential 216 Education Institution 8
Commercial 30 Hospital & Diagnostic Center 13
Residential cum Commercial 6 Shopping center 7
Commercial cum Residential 4 Restaurant 2
Total 256 Other Commercial 10

3.4 Densification, Intensification and Replacement

Densification takes the form of extensions, additions and alterations to the existing buildings. This attitude
varies in its scale, between the addition of a small element to a vertical extension and mainly by the
individual property holder or the informal sector (Fig. 5). This has severe physical consequences, as the
existing fabric is being progressively destroyed and new problems are created. The active process of
demolishing and rebuilding is causing the disappearance of the earlier building stock (Fig. 6). This process is
responding to new functional and technical needs (replacement by new apartments with new functions) and
morphological requirement aspects. The new high-rise developments by the formal developers represent the
major part of this replacement process (Fig. 7). A new skyline of high-rise apartments is rapidly appearing
along the main streets, destroying the streetscape. House construction is predominantly a self-help activity in
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Dhaka. Thus individual landlords from informal sector to large private developers’ contribute to different
phases of transformation as a whole.

Fig. 5 Densification by Fig. 6 Demolishing & Rebuilding Fig. 7 High-Rise Construction
Individual Property Holder by Informal Sector by Formal Private Developer

4. Multi-Storied Apartments

Three decades back the city dwellers were reluctant to live in apartment while ten years back some one
would have thought twice before buying an apartment. But in the last couple of years people have shown an
increased interest living in apartments either by owning or renting. In recent years it becomes the most
popular housing form in Dhaka. Multi-storied apartments seems to be a feasible solution to housing need of
an increased pressure of population provided that good housing and urban design are factors to be taken into
account.

4.1 Introduction of Apartments in Dhaka

With a rising population and increasing housing demand, apartment culture has grown up in Dhaka sharply.
The horizontal expansion of the city is very limited as Dhaka is hemmed by a network of rivers that makes
outward expanding difficult and only vertical expansion is possible to accommodate the growing numbers of
residents. Apartments were first introduced by the formal private developers in early 80s to the housing
history of Dhaka. It first appeared in Dhaka near Eastern Plaza and subsequently Dhaka experienced a boom
in apartment development in all residential areas including Paribagh, Maghbazar, Siddeshwari, Shantinagar,
Dhanmondi, Mirpur, Banani, Old DOHS, new DOHS, Gulshan and Baridhara, to name just a few. Soon after,
small scale developers, individual home owners choose apartments to construct on their own properties
demolishing the earlier house form due to high demand of housing as a result of rapid urbanization and
population growth. Later building apartments become well accepted to this informal housing provider and
spread out all over the city.

Twenty years ago there were fewer than five companies in Bangladesh engaged in developing apartments
while today there are more than 250 developers. But there are many other companies/individuals engaged in
such development in smaller scale or in informal sector. In most of the cases an individual or real estate
company constructs one or more buildings comprising of several apartments, which are later sold to
individual purchasers. This has prompted many individual entrepreneurs to develop apartment buildings
resulting in an increased number of real estate companies in the city.

4.2 Types of Apartments

Apartment housing in Dhaka has become increasingly popular in recent days and is likely to continue. It may
be worthwhile to describe here the types of apartments, which are now being built in Dhaka. Broadly
speaking two types of apartment development can be noticed. Firstly, up to G + 5 story walk up apartments,
which are usually RCC frame structure. The second types of development are those apartments in high-rise
buildings of more than six stories. But the present trend in Dhaka City is 12-20 stories. Besides, there are
other apartments provided by the informal private sector mostly for rental use.
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4.3 Factors to the Emergence of Apartments

Due to the growth of huge population over a short span of time, the pressure on land for residential use has
been very high. As a result, land price as well as construction cost increased significanty. Apartments are
found well suited in Dhaka due to scarsity of land resources. Dhaka has experienced an unprecedented
increase in land value since the early seventies. The value of land in Dhaka city, mainly in the central area,
has increased at a rate much higher than the increase in cost of living in Dhaka. The price of typical
residential land has increased 40 times (approx.) during the period 1975-2006. In the absence of any proper
land value records it is very difficult to compare the land value over the past decades. But Table 5 will
provide some idea regarding the increase in land value between 1975 and 2006.

Table 5 Land Price in Dhaka (US$/sq.m)

Area 1975 2000 2006
Motijheel 72 900 1,650
Dhanmondi 36 567 1,430
Mohammadpur 36 309 362
Mirpur 14.5 180 385
Goran 6 155 242

Source: Islam ( 2005) and P. Alo (2006)

There are also other reasons such as reluctance of individuals to spend time and energy in house construction,
increased awareness of apartment living and western influence. This is how apartment living is becoming
increasingly popular. Moreover the absentee i.e. the wage earners in Middle East and other countries are also
a major contributing factor towards the increasing demand for apartments. As a result of increased demand,
many apartment builders have appeared in the market in recent years. Some of the other factors that have
contributed to development of apartments includes, desire to live within the city, increasing commercial
market for apartments, profitability for both owners of land and developers, availability of loans from
financial institutions, existence of flexible rules for development and number of reliable developers in real
estate. Furthermore fragmentation of ownership of land due to inheritance laws has led primarily the well off
families to seek developers to build apartments on their lands that bring not only ownership of a few
apartments to co-owners but also ready cash. Personal security has also been a big factor for many residents
moving from residential houses to apartments.

5. Informal Development

5.1 Definition and Estimates

According to the definition of UN Habitat (2003), informal housing are the one which begins informally,
without a title deed or services, and which the members of the household design, finance and often build
with their own hands. Such housing usually belongs to the poor and gradually improves over time. In case of
Dhaka, most apartments are built in their own land but construct building violating the development rule. In
some cases informal apartments in Dhaka are also both legal and illegal service deficient settlements. For
example, informal developers are constructing apartments without honoring the height limit of residential
areas and covering 70-80% of the plot which eventually treated as an informal apartment.

In the absence of well-established formal land and housing markets, informal sector has been playing the
major role to cater the housing needs of a vast majority of urban population. Small-scale builders and
developers, (self-help) owner-builders, slum landlords and their intermediaries, operating in the informal
private sector, are the largest suppliers of land and shelters in Dhaka. The dominant role of the informal
sector is revealed as it has the 95% share of the total owned properties. In Dhaka, the rental sub-market in
informal apartment is the single largest supplier of housing. Informal rental apartments in Dhaka have been
estimated to vary between 50% to 55% of the total housing stock in Dhaka. With regard to the types of new
housing produced, formal private developers generally serve only the upper and upper middle income groups.
The dominance of the informal delivery systems over the formal system is highlighted by a breakdown of the
housing stock into sub-categories. The informal sector is estimated to have produced 85 percent of the 1.0
million housing units in the Dhaka city area (Table 6). Among them private informal sector (apartments)
accounts for half of the total stock and formal sector represent the only 15 percent of it.
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Table 6 Relative Importance of Informal Housing Delivery Sub-Sectors in Dhaka

Housing Sub-sector Units Percentage (%)
Formal Sector Public housing 100,000 10
Private Housing 48,000 4.8
Cooperative 2,000 2
Total Formal Sector 150,000 15
Informal Sector Private Housing 500,000 50
Slums 200,000 20
Squatter Settlements 150,000 15
Total Informal Sector 850,000 85
Total 1,000,000 100

Source: Estimates from Islam, 2004
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Fig. 8 and 9 illustrate the extent of housing cost (in terms of floor area) in the formal and informal market in
contrast with the household income distribution of the city dwellers of Dhaka. In Fig. 9, the annual income
distribution to each income group is shown with household number of individual group. Highest number of
households is belongs to lower middle and low income group. Similarly, Fig. 8 represents the floor area (sq.
m) that can be affordable to each income group. The projection of Fig. 9 to Fig. 8 exposes the amount of
floor area that a particular group of households can afford. At current market price, a floor area of 60m” is
not affordable to the majority of the city dwellers in the formal housing market. Thus the vast majority of the
city dwellers depend on informal housing that is affordable to their income range. Purchasing an apartment
unit is too difficult to this section of city dwellers due to the poor affordability. Hence informal rental
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apartment provide them an affordable shelter to abode and thus it remain popular dwelling form in Dhaka. In
the formal sector, most of the apartments are built for owner user. As a result, these apartment units are large
in size and stylish. Average minimum size of these apartments is 100m®. A minute part of the city dwellers
can have access to these formal sector apartments.

5.3 Housing Quality

Although the informal apartments are playing an important role in Dhaka, there exists a wide range of
differences in the quality of housing provided by the informal sector in comparison with the formal one.
Characteristics and the difference in the housing quality by both the providers are figure out in Table 7.

Table 7 Differences in Formal and Informal Apartments

Factors Formal Private Apartments Informal Private Apartments
Finance Housing projects are usually backed by | Weak, poor and informal finance like
strong financial support i.e. banks, loan from individuals, relatives, selling
housing financing institutions and other assets in rural origin are most
mortgage bodies which eventually common. Thus finance remains the
provides quality housing. main barrier to provide quality housing.
Construction Industrialized and costly construction Self help activity and low cost
method are practiced generally construction are common
Material High quality Average
Structure Mid to high rise low to mid rise, walk up apartment
Dwelling Unit size | Units are over 100 sq. m size is typical | Unit are between 50-70 sq. m
Planning Fairly good (Planned as owner user) Poor (Planned as rental use)
Utility and service | Adequate Inadequate and lack of infrastructure
Environment Good Poor neighborhood

6. Discussion & Conclusion

Residential areas in Dhaka have undergone commercial onslaught and their residential character are fading.
The rapid deterioration of DRA in Dhaka city, due to huge population growth and rapid urbanization is likely
to result in a huge housing lack that needs urgent attention, exacerbating the already critical housing situation.
The process DRA developed is a demand driven phenomena. Multi-storied apartments provided by the
formal and informal developer are found to be well suited in Dhaka and contributing well to the problem.
Formal sector apartments are pricing much due to the high land price and construction cost and it serve the
high and higher-middle income groups. More distinctly, informal apartments developed by the small scale
developers and individual households provide affordable shelter to the highest segment of city dwellers of
middle and lower-middle income groups though they are service deficient. Enabling, facilitating and
channeling the potential of the informal sector might be an answer to the problem.
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Abstract

The authors have carried out an academic project for the rehabilitation of collective housing in Trung-Tu District, with
collaboration with Hanoi Architectural University since March 2004. We have already conducted several field surveys on the
living environment and historical change in dwelling units, the actual traffic situation and parking of motorcycles, and various
activities in outdoor spaces, commercial activities in particular. Here we discuss the change in the resident families, the satisfaction
ratings concerning current living conditions, the actual situation of refurbishment and addition in dwelling units, the actual usage
of common corridors, and the actual condition concerning the utilization of outdoor spaces from the viewpoint of commercial

activities.

1. Introduction

Since the 1960s, the government of Vietnam has constructed various types of collective housing estates in Hanoi, some
of which were supported by the technical know-how of the former Soviet Union and North Korea, for example, construction using
precast concrete panels. However, in the subtropical climate, these buildings have been deteriorating functionally, structurally, and
aesthetically. All types of changes have taken place in many of these apartments, which have been influenced by rapid economic
and social changes.

In March 2004, we initiated a project for the rehabilitation of collective housing in Trung-Tu District; the construction
took place between 1974 and 1978, and involved collaboration with a research group from Hanoi Architectural University. This
academic project aims to reveal the vernacular styles and values fostered among inhabitants across a span of thirty years and over,
as Hanoi changed to a megalopolis; it also aims to provide a framework of a scheme for rehabilitating the housing estates by
adding new contemporary functions and values that meet various current needs.

This paper refers to some findings and observations from the surveys and studies we have conducted so far.

2. Outline of Our Previous Surveys

Based on an agreement with Hanoi Architectural University in March 2004, we carried out the following field surveys in
the housing estate of Trung-Tu District, after the University conducted negotiations and talks with administrative bodies.
2.1 Surveys in March and August 2004

Surveys of the living environment and historical change in dwelling units: We developed a questionnaire survey for
dwelling units in two districts (four units in Kim-Lien District and eleven units in Trung-Tu District); we obtained a drawing of the
actual living conditions in the units and took photographs of the interior of each room. The questionnaires used for the interviews

with residents considered various factors such as the residents’ occupancy period, the structure of the resident family, his/her
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relationship with the neighborhood, his/her satisfaction rating concerning the location of the housing estate and the arrangement of
the rooms, and his/her usage of rooms corresponding to daily life, and the history of extension of space or repair.
Collection of previous studies: The working team of Hanoi Architectural University has collected fifteen documents

(written in Vietnamese) on housing estates and housing policy in Vietnam.

2.2 Surveys in August and December 2005

Surveys of the actual traffic situation and parking of motorcycles: At two intersections of the main streets in Trung-Tu
District, we counted the number of cars, motorcycles, and bicycles three times a day (at 8:30 am, 11:30 am, and 4:30 pm) six times
in order to determine the daily traffic volume in this estate. We also counted the number of motorcycles parked in various open
spaces in the estate twice a day (at 7:00 am and 2:00 pm), and obtained an idea of the bike parking situation.

Survey of various activities in outdoor spaces: On the plot plan, we traced the whereabouts of umbrageous trees and
temporary awnings (blue plastic sheets or parasols) installed over shops and expanded areas of buildings. Considering this, we
observed various daily activities in outdoor areas such as spaces between two apartment buildings, pocket parks and open spaces,
parking lots, sidewalks, etc., early in the morning and in the afternoon.

Hearings or interviews: We conducted hearings on the history and current situation with two nursery schools, a
kindergarten, an elementary school, and a high school located in Trung-Tu District. We also conducted an interview with the
former engineer who was directly involved in constructing this housing estate.

Surveys in dwelling units: The teams from Hanoi Architectural University developed a questionnaire survey for thirty-

six dwelling units of Trung-Tu District, based on the format of the 2004 survey.

2.3 Surveys in July and August 2006

Hearings regarding maintenance and management: We conducted an interview with a person—from the administrative
section of the People’ Committee of Trung-Tu District—responsible for the management of this housing estate—and collected
information on the rules and regulations. We also met with some people who were playing a leading role in each apartment
house in order to find out about the actual daily management practices and some agreements among the residents related to
environmental sustainability.

Supplemental surveys in dwelling units: We visited twenty-five units of eight apartment houses that were selected
from the thirty-six dwelling units surveyed by the teams from Hanoi Architectural University in 2005, and obtained a picture of
the actual using condition of the extended parts and common corridors of the apartments. Additionally, the teams from Hanoi
Architectural University collected additional data from eight dwelling units. Thus, until this point, in all, we were able to obtain
the data of fifty-five dwelling units.

Measurement of indoor environmental fluctuation: The fluctuation of temperature and humidity was traced every five
minutes for three or six days in six dwelling units, which were in different locations and whose situations were different.

Survey of various activities in outdoor spaces: We constantly surveyed commercial activities at thirteen places between
two apartment houses. We observed active outdoor stalls, being interested in how they established their territories, in particular.
We also surveyed three other outdoor spaces between apartment houses, where we hardly observed commercial activities, and four
small public parks located in this estate.

Based on these surveys, the following critical issues arise.

3. Changes in the Resident Families and Satisfaction Ratings Concerning Current Living Conditions
3.1 Family Structure
Most heads of households in Trung-Tu District were retired public officials, civil servants, or workers for government

offices, schools, the army, etc. With regard to the period during which the residents settled into the housing estate, among the fifty-
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five surveyed units, those who had been living there since the 1970s numbered thirty (fifty-four percent). The families who had
been living in this housing estate from its foundation still formed a majority in this community.

Since the late 1980s, the dwelling units have been transferred from being State property to being privately owned by the
residents. The results of the survey indicated that the peaks of the transfer appeared at around 1995-96 and 2000-01. Only two
from among the fifty-five surveyed units remained rented, and it is conceivable that most of the dwelling units in Trung-Tu District
have already been privatized. However, it is interesting to note that some residents (eleven units) are not completely certain about
their ownership status.

At the time of moving into the apartment, most households comprised four to six members. From among these
households, there was also a seven-member family living in a dwelling unit of only fourteen square meters. Gradually, especially
in the 1980s, many children got married and moved out of their parents’ homes; currently, the small households comprising less
than three members constitute almost half the surveyed units (twenty-four units, i.e., 44%). We note the fact that the households
with elderly persons (over sixty years of age) make up eighty-five percent (forty-seven out of fifty-five units), and that eight
among the twelve households comprise only elderly couples. Two single-person households comprise elderly persons. Recently,
we observed substantial social changes among the residents, such as an increase in small families and the aged. These problems

are expected to become even more serious.
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3.2 Satisfaction Ratings Concerning Living Conditions

The results of the questionnaire survey revealed that most people are satisfied with the relationship with the
neighborhood (satisfied: eighty-two percent), and the location of this housing estate (satisfied: seventy-five percent, dissatisfied:
five percent). In the earlier days, during the 1950s and 60s, before the estate was constructed, this place was just a suburban area
in the verdant countryside; however, now, Hanoi, the capital, has developed remarkably, and most people recognize that Trung-
Tu District is one of the most attractive places in the heart of the city. Further, half of the surveyed households are moderately
satisfied with their surrounding environments (satisfied: fifty-four percent, dissatisfied: twenty-seven percent). Although some
feel positively about the leafy district near the water in the midst of the great city, others complain about the increasing traffic
congestion and ambient noise, and some local residents are worried about their apartments’ stagnating economic value caused by
the deterioration of the buildings.

The opinions of the residents are divided on the issues of room size and room arrangement. Half of those surveyed
are expressed dissatisfaction with regard to both the issues (dissatisfaction with room size: forty-two percent, dissatisfaction
with the room arrangement: forty-six percent). Since around 2000, some of the dwelling units have increased their floor space
of approximately 30 square meters by the government-backed scheme. However, in some of these expanded units, there was an

unoccupied room, because the number of people in the household had decreased. Meanwhile, as expected, those who have not
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yet extended their apartments are complaining about the size of the rooms, and are strongly requesting the government-backed
extension. Regardless of the size of the rooms, a considerable number of residents are unhappy with the arrangement of the
rooms. At the same time, it appears that some people are reasonably pleased with their living conditions, probably because they

independently recently made certain remodeling changes and extended their floor space.
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Fig.2 Satisfaction Ratings Concerning Living Conditions

4. Actual Situation of Refurbishment and Addition
4.1 Refurbishment and Addition in the Dwelling Units

As mentioned earlier, the extension work, which results in almost doubling the original floor space, has been conducted
under the government support in some apartment houses in Trung-Tu District. However, as already described earlier, this
extension work is performed so uniformly that in some cases, it does not correspond to the change in family structure and
demands of the residents. These extended dwelling units became more elongated in shape, after a floor space of around 6.5 meters
was added to the window-balcony side of the original dwelling units that were around 7.7 meters in depth and 4.4 meters in width.
Thus, the units included a windowless room directly facing the open air. Furthermore, ventilation, which is essential for comfort,
is impaired, because the unique-shaped openings of the partition wall are often blocked.

We also found some kind of refurbishments or repairs in each dwelling unit, and the results of the survey revealed that
particularly during the 1980s and 90s, after the shift of economic policy, a number of additions and enhancements have been
made. These spontaneous extensions that the residents got done on their own have been actively made, particularly in the ground
floor units, because they are rather free from structural and mechanical constraints. Further, additions on the upper floor often
require the lower units to be extended. We found some example wherein the extension works had been completed up to the third
floor through mutual collaboration and adjustment among the residents. Some adventurous works such as extending the floor out
a few meters from the former balcony, which are obviously highly dangerous in terms of structure, are found throughout Trung-
Tu District. Further, the extension of the space is rather detrimental to the residential amenities, because the walls of these works
are usually made of cheap materials that are inferior in terms of insulation efficiency. Their appearance, however, is varied, rather

dynamic, and even attractive, which has created a peculiar appearance.

4.2 Actual Usage of Common Corridors

The results of the survey on the actual condition of eighteen common corridors reveal that the refurbishing works are
related to the recent government-backed additions. In the apartment houses in which the government-backed additions have not
yet been executed, we found various types of refurbishing in the spaces of the common corridors. For example, on the second floor
of Bock A1, two dwelling units had constructed rooms beyond the common corridor through the expansion of the lower units; the

flooring of both the units was made of the same tiles. Presumably, both households were closely connected with each other. On
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the other hand, on the third floor of Bock D1, wherein the residents are dissatisfied with the cramped space of the room, there are
few major refurbishing works; however, there were many simple arrangements such as iron grills and the use of the corridor to put
kitchen accessories and household groceries as well as to hang the laundry.

In the cases where the government-backed additions had been implemented, the residents are tolerably satisfied with the
size of the rooms; however, they felt that the residential environment had worsened, particularly that in the middle room. On the
second floor of Block C3, although the space had been increased beyond the common corridor upon the extension of the lower
units, as described above, the residents did not use the rooms for living, but instead, used them as a rooftop garden, decorating the
area with potted plants.

In terms of the residents’ awareness of common corridors, in general, most residents assume that the part of the corridor
in front of their own door belongs to them. This would be part of the reason that common corridors are completely separated from
staircases by steel-barred doors at places where the corridor is regarded as the private space of the two or four dwelling units

facing the corridor.

5. Various Activities in Outdoor Spaces
5.1 Actual Conditions Concerning the Utilization of Outdoor Spaces from the Viewpoint of Commercial Activities

We were able to observe various people’s activities in outdoor spaces in a wide range of physical settings such as spaces
between two apartment buildings, pocket parks, parking lots, and sidewalks. These spaces are largely utilized for a range of
commercial activities.

All kinds of commercial activities are carried out in Trung-Tu District, such as the running of stands or stalls for snacks,
light food or refreshments, perishable foods, and articles such as household goods in addition to the running of barber shops and
the selling of lottery tickets. Viewing the commercial activities with respect to the behaviors of consumers or users, the activities
can be roughly classified into two types. The first type comprises activities wherein the customers or users stay at the same place
for some time, for example, small restaurants with temporary awnings (blue plastic sheets or parasols) and tables and chairs, and
barber shops under shady trees. The second type comprises activities wherein the customers do not stay at the shop for very long,
for example, street stalls selling fresh fruit, vegetables, and flowers, where the customers are just passers-by. Of particular interest
is how the people use an alley facing the main streets. This alley is almost empty in the afternoon, and is crowded only in the early
morning, when people come to buy various fresh foods. The breadth of the alley makes it advantageous for stalls selling fresh
foods under the shade of blue plastic sheets installed between the wall of an apartment house and the brick fence of a kindergarten.
Passers-by can enjoy shopping safely because no motorcycles pass through the alley. This alley is a busy food market that
resembles the souq-s or bazaar-s in the Middle East. It should be noted that this temporary space is used for bustling commercial

activities on a daily basis.

5.2 Territory and Composition of Stalls between Two Apartment Houses

The most characteristic sight in the outdoor spaces are the roadside stands or stalls—each having its own unique
character—which have been set up in the spaces at each place. In the survey on commercial activities at thirteen places between
two apartment houses, we conducted interviews with ten stall owners. Most of the owners had begun their businesses in the late
1980s, and they usually shared a certain relationship with the neighboring shops or dwelling units. The majority of them were
women living in the housing estate, who were earning pocket money in their spare time.

We could observe how they formed their territory, organizing information with regard to aspects such as the flow
of passers-by or customers, the position and relationship between shopkeepers and guests, the manner in which goods were
displayed, and the motorcycle parking situation. Parasols and awnings play a role in visually marking the territory of the stalls as

well as in providing shade. The border of each sphere of business is defined by where the guests’ motorcycles are parked.
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6. Conclusion: Evaluation of Vernacular Values in Collective Housing Estates in Hanoi

The apartment houses in Trung-Tu District have dramatically changed in terms of both their appearances and interiors.
Various types of refurbishments and additions in each dwelling unit have been implemented, while large-scale expansion has been
executed by government supports. These spontaneous extensions do not guarantee the fact that the quality of the materials used for
the construction is good, since usually, adequate attention is not given to safety and comfort. Even in their present appearance and
shape, which at first glance, may be assumed to be irregular or spatially disordered, we found characteristic forms and ways of the
use of spaces by residents, who since the foundation of this housing estate, have repeatedly retouched and modified their dwellings
as per the demands of the occasion. By observing the actual condition and usage in common corridors in particular, we observed
that next-door neighbors understood each other’s rights and were considerate of each other’s needs; we also detected the fact that
the residents’ daily maintenance of the corridors was good and they kept the corridors in good shape. Unquestioning support for
this is provided by the data from the questionnaire survey conducted with the residents. The residents’ awareness with regard to
a sound pattern of community life has brewed gradually for a long time, which has resulted in a well-balanced adjustment and
consensus in daily living.

Meanwhile, looking at the actual situation of the outdoor spaces, various types of commercial activities are actively
conducted all over in the housing estate. Commercial activities pertaining to food or eating are at the center of most business
practices, and people enjoy buying seasonal foodstuffs and eating out in the shade. All this implies that the outdoor spaces in the
estate can serve not only as open-air places to relax for people who live in and visit the area but also as a means to conserve and
improve the residential environment. It is rather unique that the territory of the stalls is formed by a simple awning or a parasol.
Apparatuses that can keep out too much sunlight are essential; the residents’ manipulate temporary items such as parasols and blue
plastic sheets, combining leaves projecting from buildings and big trees. The usage of open spaces depends on the time zone, and
simple and common materials are used as awnings or furniture for commercial activities, which prominently show that outdoor
spaces in the estate are used flexibly. Further, commercial activities in the estate contribute not only to the enhancement of a sense
of community but also to the empowerment of people’s activities. These vigorous commercial activities closely related to residents
living in the estate probably stem from the indigenous Vietnamese lifestyle. The primary issue is how to evaluate and understand
the value of the vernacular characteristics observed in the way of life in the housing estate as a potential feature that should be

preserved.
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Abstract

This research, consisting of three serial articles, attempts to understand the current tendencies of the
architectural conversion in several countries of different cultures and to examine design approach and method
in conversion from international view points. Converted works were collected through the magazine issued
in each country and field surveys in those countries were executed from 2004 to 2007.

This first article focuses the architectural conversion in the U.S.A. and Italy and analyzes the outline of
distinctive tendencies and characteristic design, classifying converted works into three categories; conversion
from office and residential facilities, from industrial facilities, and from public facilities.

In both countries, from the table which shows comparison arrangement of the use before conversion and after
conversion regarding converted works, it can be understood that conversions of various building-types have
been performed and that the design manners of conversion are also various. Especially conversions of high-
rise buildings or large-scale industrial facilities which characterize some examples in the U.S.A are successful
both in the light of adaptive reuse of existing building stocks and urban activation. In Italian examples, the
charm of conversion design, fusion of the old and the new, and unexpected architectural expression which
newly constructed architecture could not display, can be found.

Introduction

Recently, concern over architectural conversion has been increasing in Japan from the viewpoints of the
effective reuse of existing building stock and urban activation. However, the possibility for the conversion
design along with its attractiveness has hardly been discussed until date, though such possibilities from both a
technical and a business perspective are pursued. On the other hand, if we look elsewhere in the world, various
conversions have been practiced for more than 10 years in many countries. Although these conversions
have been discussed in several books, systematic and synthesized research into architectural conversion
does not yet exist. Therefore, our research attempts to understand tendencies of the architectural conversion
in cosmopolitan cities and to examine the applicability of the design approaches and methods employed in
conversion works. Concrete examples of conversion works in the United States, Italy, France, Germany,
Finland, and Australia were identified through the magazines published in each country, and field surveys
were conducted between 2004 and 2007 in approximately 20 cities of those countries in order to understand
the tendencies and design methods within architectural conversion from an international viewpoint.
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This research presentation consists of three articles, of which this is the first, focusing on the architectural
conversion in the United States and Italy.

I. Architectural conversion in the U.S.A.

I-1 Recent tendencies

The research objects in the United States were selected mainly from articles in architectural magazines such as
Architectural Record, Architecture, and Progressive Architecture (discontinued in 1995) published between January
1990 and July 2006, of these 47 works were chosen as field survey objects. Architectural conversion was not what
was started in recent years, as is seen in loft buildings in the Soho area of New York and Ghirardelli Square in
San Francisco; the number and kind of such architectural conversions were limited in those days. However, if we
refer to Table I, which compares the arrangement of the uses of the 47 examples before and after conversion, it is
evident that conversions of different kinds of buildings have taken place. It can also be understood that there are
many conversions from office buildings to hotels in particular, and that positive reuse of industrial facilities has
been executed. As a result, recent trends within architectural conversion in the United States are entering a new
stage. Moreover, when these examples are surveyed in detail, it can further be understood that there are many
cases of large-scale conversion and that the design techniques of architectural conversion are extremely varied.
Hereinafter, an outline of the distinct trends and characteristic designs is described concerning works converted

from office and residential facilities, industrial facilities, and public facilities.
Table I. The Matrix of the Works in the U.S.A. Showing
Changes of Uses Before Conversion and After Conversion
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I-2. Works converted from office and residential facilities (Table II)

Within the cases shown in Table II, the trend for the famous high-rise office buildings of the Chicago school,
art deco and early international style to be converted into high-class hotels is prominent, thereby changing
their historical value into commercial value. These examples include the Reliance Building, one of the most
important high-rise works of the Chicago school (No. 2 in Table II, Figs 1 and 2, originally designed by
Daniel Burnham and completed in 1895, presently the Hotel Burnham), Chicago’s excellent art deco high-
rise Carbite & Carbon Building (No. 4, Fig. 3 and 4, designed by the Burnham Brothers and completed in
1925, presently the Hard Rock Hotel), and the P.S.F.S. Building, the first international style high-rise building
(No. 3, Fig. 5, originally designed by Howe & Lescaze and completed in 1932, presently the Lowes Hotel).
In these examples, planning and design techniques for converting offices to hotels are skillfully executed,
preserving the exterior design and the main design elements of the interior.
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Table II. The Works of Architectural Conversion
in U.S.A.: Offices and Residential Facilities

Offices and Residential Facilities
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On the other hand, when the existing building does not have historical value, a new element is introduced
into a part of the exterior appearance, and the design technique of carrying out an image reform both inside
and outside is adopted. An example is the present Hudson (No. 9, Fig. 6, conversion design by Philippe
Starck, originally the American Women’s Association and completed in 1928). This is an example, which
succeeded in completely changing the entire exterior image just by adding a simple facade associated with
Le Corbusier’s early 1920s residence to the low parts of the existing featureless building. Leaving the brick-
finish structure also inside, a contrasting design element is introduced and a peculiar hotel space is created.
Overall, it can be presented within the conversion as a case showing excellent design technique.

Among some of the works converted from residential facilities to public facilities, the Thaw Conservation
Center, Morgan Library (No. 12, Figs 7 and 8) is a case where the top floor of the old Morgan mansion was
converted into a conservation center. The extension, designed by Renzo Piano, was constructed between
the library and the Morgan mansion by McKim, Mead & White, and this conversion was performed along
with it. This is an excellent example, which presents the technique of proliferating public facilities via the
extension and combination of the conversion and preservation of a traditional masonry townhouse.

The gateway school (No. 11, Figs 9 and 10) is a case where a row house of 7 m width in New York was
converted to an elementary school. Natural lighting and internal spatial continuity were improved by introducing
a new stairway and a vertical void space, and unfavorable conditions for a school have been overcome.

I-3. Works converted from industrial facilities (Table III)

In the case of industrial facilities such as factories and warehouses, it is usual that the former are converted to
shops and the latter to offices; however, in some cases, they are converted into academic facilities and museums,
making the best use of an original huge space characteristic of industrial facilities. One famous example of
a recent conversion from a factory to commercial facilities is the Chelsea Market (No. 1, Figs 11 and 12) in
New York. Although this area once prospered as an industrial area, it became a ruinous environment following
factory relocation and economic depression. Recently, the large Nabisco factory built in 1890 was converted
into a fashionable complex of shops and offices, which is now also called the Chelsea Market. The special
feature of this conversion design is to leave the industrial ruin-like atmosphere untouched, and to expose the
old iron framework, pipes, and deteriorating brick walls. This conversion started the trend of converting other
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Table III. The Works of Architectural
Conversion in U.S.A.: Industrial Facilities

Industrial Facilities
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small factories and warehouses one after another. The Vitra Showroom (No. 11, Fig. 13) features among such
conversions. As a result, the neighboring area has become one of the most fashionable districts as a whole. This
is a good example that shows the influence and usefulness of the conversion upon urban activation and renewal.

One of the examples of a conversion to a university taking advantage of the huge space of an industrial facility is
the Art Center College South Campus (No. 14, Figs 14 and 15), where classrooms are arranged around the huge
space of the former wind tunnel laboratory. As part of the exterior design, a unique volume on the rooftop dedicated

to controlling the level of daylight successfully produces a contrasting harmony between the old and the new.

Table IV. The Works of Architectural
Conversion in U.S.A.: Public Facilities
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I-4. Works converted from public facilities (Table I'V)

In these cases, there are various types of original buildings such as stations, government and municipal
offices, elementary schools, libraries, etc. Since they are historical landmarks in most cases, the conversion
design tends to perform a conservative repair of the exterior appearance and to make the best use of the
characteristics of the internal spaces. One of the successful examples is Baruch College Library (No. 7, Figs
16 and 17), where the former tram operating station was converted into the university library by changing the
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former marshaling yard into a roofed atrium and by adding floors as necessary. Here, the new interior spaces
were wholly created, while the exterior design was conserved as much as possible.

P.S. 1 Institute for Contemporary Art (No. 8, Fig. 18), a conversion from an elementary school to a museum,
is an example of successfully creating a museum with a unique atmosphere different from that usual in
modern art museums by preserving the plan composition of the corridor access-type classrooms of the pre-
existing elementary school.

I1. Architectural conversion in Italy

II-1. Recent tendencies

Italy has a long history of reusing buildings via renovation and conversion. The research objects were selected
mainly from articles in the architectural magazines Abitare, Casabella, and Domus, published between January
1990 and February 2004. In the first survey, 97 conversion works were found, of which 27 were chosen for
field survey (Tables VI, VII and VIII). Table V which carries out comparison arrangement of the use before
conversion and after conversion of 97 examples shows that conversions of various building-types have been
performed as in the U.S.A. However, compared with works in the U.S.A., it can be seen that there is a greater
number of conversions from residential facilities; conversions from office facilities are extremely rare, but
conversely there are many examples of conversions to office facilities. The differences in such trends emerge
from the fact that differences in building type that existed in the central parts of the city: Italy has many
residential facilities, and the United States has many office facilities in central urban areas. Moreover, Italy has
more traditional buildings than the United States, so it is more important a design task to achieve relationship
and harmony between the existing traditional parts and the new parts produced by conversion. Hereinafter, an
outline of the distinctive tendencies and characteristic designs is described concerning works converted from

office and residential facilities, from industrial facilities, and from public facilities.
Table V. The Matrix of the Works in Italy Showing Changes of Uses Table VI. The Works of Architectural Conversion in

Before Conversion and After Conversion Italy: Offices and Residential Facilities
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II-2. Works converted from office and residential facilities (Table VI)

It is a prominent fact that there are many conversions from palazzos. Mario alla Scala in Milan (No. 1, Figs
19 and 20) is a shop converted from a palazzo, which was built in 1876 and later converted to a hotel in
1905. One feature of its design was to remove a part of the floor slab in order to make a vertical void space
in the entrance lobby. The 400-mm-diameter pillars are newly set to support an interior balcony and the
installed computerized lighting equipments that change with time, thereby uniting a traditional building with
a modern expression. In the Delli Effetti (No. 5, Figs 21 and 22), the entry hall of the Renaissance period
palazzo was converted into a showroom. Here, because 15th-century stonework was discovered during the
renovation work, this wall has been exposed. A part of the stonework was covered with special glass on
which the projected image is collaged. Although this showroom is a small-scale example, it is characteristic

101



Fig.23 Court of Four Seasn s Hotel Fig.26 Castle Rivoli
Milano

Fig.21 The Showroom, the Delli Effetti

Fig.24 Four Season's Hotel Mllano
of synthesizing contemporary interior design and preserving restoration.

As one of the examples converted from residential facilities than other palazzos, the Four Seasons Milano
(No. 6, Figs 23 and 24) was converted from a monastery of the courtyard plan type in 1993. This was later
extended by the conversion of a neighboring neoclassical palazzo in the middle of the 18th century. Within
this extension, a glazed restaurant facing the courtyard and an underground space were constructed. During
this work, columns, the decoration of their capitals, vault ceilings, and a fresco painting of the Renaissance
period were discovered and restored as much as possible. As a result, this example became a fusion of
modern space, such as a glazed courtyard passage, the Renaissance monastery, and the neoclassical facade.
Castle Rivoli in a suburb of Turin (No. 7, Figs 25 and 26) carried out a conversion of its section (140 m in length
and 7 m in width) into a contemporary art gallery. A new roof and the glass on the edge sides were designed in
the contemporary manner, thereby producing an architectural expression unifying the traditional and the new.
II-3. Works converted from industrial facilities (Table VII)

Although conversion from industrial facilities have various uses, factories and warehouses are in many cases
converted to studios and offices. There are also many examples of conversions from factories to buildings
such as art museums and exhibition halls, schools, and theaters, etc. that requires a large space. On the other
hand, warehouses are ideal for small-scale exhibition spaces, residences, restaurants, etc. In the conversion of
industrial facilities, the space characteristic of the existing buildings is utilized in various ways.

Lissoni (No. 4, Figs 27 and 28) is an example where a part of a two-storey factory built in the early 20th
century was converted into an office design. All of its floors, walls, ceilings, air-conditioning systems, sashes,
furniture, and exposed piping were painted white, thereby producing well-controlled unity in combination
with the spatial characteristics of the original design.

The Rome Municipal Contemporary Art Museum (No. 7, Figs 29 and 30) is an example of a conversion of a
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Table VII. The Works of Architectural
Conversion in Italy: Industrial Facilities

Industrial Facilities
use before |use after published
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beer brewery of the courtyard type to an art museum. The iron and glass roof was installed over the courtyard

to turn it into the entrance and exhibition hall. The contrasting fusion of the contemporary roof and the
traditional existing building is characteristic.

Dante O. Benini (No. 10, Figs 31 and 32) is a case where the whole of a warehouse and two adjoining houses were
converted into an architect's office. Since the existing warehouse had a high ceiling, new floors were installed so
that different floor levels may be connected. In addition, excavation work involving the installation of a garage was
newly performed. As for the facade, this was covered with translucent glass supported by DPG, and only the glass
above the existing arch opening is transparent in order to preserve the memory of the existing facade.

Gianfranco Ferré’s design office (No. 11, Figs 33 and 34) was converted from a carriage company’s headquarters
constructed in 1902. While the art nouveau-influenced Liberty-style facade was restored along the street, a
comparative glass facade was newly extended to the plaza side. Moreover, a large-scale renovation involving the

103



extension of the floor and construction of the interior balcony in the former large trading room was undertaken.
This was finished in a high-quality design using the marble, the terrazzo, and the metal etc. for the interior.

The Capitolini museum (No. 12, Figs 35 and 36) is an interesting example where the historic Montemartini
power plant built in the early 20th century was converted into a museum. It is noteworthy that the exhibition
space for classical sculptures is located in front of industrial inheritances such as the dynamo.

I1-4. Works converted from public facilities (Table VIII)

Since public facilities have various characteristics both on the exterior and in the interior spaces, it is
important to preserve and make the best use of spatial and historical characteristics.

The Turin State Archive (No. 3, Figs 37 and 38) was converted from a nightingale-type hospital built
in the early 19th century, which was characterized by big windows to allow sufficient natural light and
high ceilings. Materials were stored in orderly rows of a high density in long wards that diverge from the
inspection part previously used as a station for nurses. It differs from a usual archive in which rationality has
been valued over recent years, whereas this example has a spatial charm.

The Diocletian Bathhouse (No. 6, Figs 39 and 40) has a long history of extension and conversion. Its central
hall was converted by Michelangelo in the 1560s to the Santa Maria Delli Angeli church, and soon altered
again thereafter. The extension of the abbey of this church was completed at the end of the 17th century,
and recently a part of the original bathhouse was converted and reused as a part of the National Museum,
forming a historic complex. It differs from some National Museums in that the preservation and restoration
of a portion of it prevents the original form of the bathroom from being carried out now. In particular, the
Octagon Hall creates a harmonized contrast between the old and the new, inserting a metal-meshed dome and

a glass-floored inspection bridge into a remarkable ancient space.

Table VIII. The Works of Architectural Conversion
in Italy: Public Facilities

Public Facilities
No. 1€ befgre use aﬁe.r title of work published location architect
conversion _|conversion year
Church, Library, Ambrosian Library " Griffini e
! Library Gallary and Art Gallery 1998 Milano Montagni
2 |Church Library Library Church 2000 Roma
3 |Hospital Archive TUI’IFTO State 1993 Torino Glgrglo
Archive Raineri
[ - Concert Hall of
. s . 4 |Hospital rt Hall | Gi Verdi 2 Mil
Flg.39 Dlocletlan Bathhouse ospital Concert Hall |Giuseppe Verdi 000 ilano
Synphony Orchestra
Astronomic | Center for | Astronomical Adalberto
5 |Observatory |Astronomic |Observatory of 1996 Milano Caccia
Dome Observatory |Brera Dominioni
g |Pudlic Museum  |Baths of Diocletian 1998  |Roma Giobanni
Bathhouse Bulian

o S ig.40 Octagon
The Turin State Hall of Diocletian
Archive Bathhouse

Conclusion

Conversions of high-rise buildings or large-scale industrial facilities, such as those in the U.S.A, are
considered successful both in the light of adaptive reuse of existing large-scale building stocks and urban
activation, despite the strong tendency to preserve the exterior design. Among the conversion examples
within Italy, the charm of the conversion design, namely harmony of the old and the new, or unexpected
architectural expression which newly constructed architecture could not display, can be found.
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Abstract

The purpose of our study is to clarify the design methods and tendencies in works of architectural conversion
in various countries of different cultures. This article focuses on works of architectural conversion in 10
cities of France, Germany, and Finland. The following are made clear, as a result of our study: 1. In France,
almost all works investigated are located in the center of the city, and already have a court or a large space
like a courtyard in the center. Thus, on conversion, the architectural intervention was conducted against
these spaces. 2. In Germany, not only are the original architectural elements such as structure, facade, and
scheme conserved, but also contemporary elements of architecture are installed in the existing buildings in a
positive way. 3. In Finland, although the facades of existing industrial facilities are conserved, interior space
is changed into various types of public facilities in order to meet the modern demand for new architectural
functions, so that they possess a new aspect that newly constructed buildings do not have.

Introduction

This article follows the previous one titled “Design Methods and Tendencies of Architectural Conversions
in Various Countries of Different Cultures I - Works in the U.S.A. and Italy” presented by Dr. Katsuhiro
KOBAYASHI. The purpose of our study is to clarify the design methods and tendencies within works of
architectural conversion in various countries of different cultures. This second article focuses on works of
architectural conversion in France, Germany, and Finland. The article is the fruit of our investigations in 10 cities:
Paris, Berlin, Duisburg, Leipzig, Essen, Oberhausen, Hamburg, Witten, Helsinki, and Turku. In order to clarify
the tendencies or background, the works are classified into three categories according to the original function of
the existing buildings: “offices and residential facilities like offices, hotels, apartments etc.,” “industrial facilities
like factories, warehouses etc,” and “Public Facilities like museums, department stores, universities etc.”

The works in France were identified from articles that appeared in the principal architectural magazines
namely L’Architecture d’Aujourd ’hui, Techniques & Architecture, and Le Moniteur Architecture between
January 1990 and January 2004. The works in Germany were identified from articles that appeared in the
principal architectural magazine DB: Deutsche Bauzeitung between January 1990 and December 2006. The
works in Finland were identified from articles that appeared in the main architectural magazine Arkkitehti
between January 1990 and December 2006.

105



I. Architectural conversion in France

I-1.Recent tendencies

Forty-five works of architectural conversion were identified, which are included 22 investigated in France
(Table 1.). The works identified in our studies are classified into four categories based on the original function
of the existing buildings (Table I1.). There are various kinds of building types within the original facilities:
departmental stores, theaters, play rooms, museums, assembly halls, railway bridges etc. Many buildings
have been rehabilitated and converted in France. Almost all works were located in the center of the city, and
many residential and industrial facilities have been converted into offices because of increasing architectural
conversion into new company premises such as internet and financial agencies'. Various kinds of buildings are
converted into different types of facilities in order to meet the modern demand for building functions.

I-2. Works converted from offices and residential facilities.

The Maison de I’Asie, Ecole francais d’extréme-orient (No.1 in Table I) is an educational facility comprising a
research center and library, and these two buildings are connected via a patio. An hotel constructed in 1886 was
converted into the research center, and a building constructed in the 1920s was converted into the library(Fig.1)’.
The patio, which was converted from the backyard between the two buildings, connects them(Fig.2). It plays
an important role in supplying fresh air and natural light inside the two buildings.The Office Wilmotte(No.5 in
Table I)has been rehabilitated effectively with a meeting space converted from a small courtyard’. Since its
entire circumference is enclosed by the Office Wilmotte building and the adjacent one, the small courtyard
was changed into a comfortable and well-lit meeting space covered with glass(Fig.3). The newly constructed
staircase in the courtyard, which connects several office floors, is a functional and an architectural necessity”.
The Galerie Colbert(No.3 in Table I)was built in the two courtyards of the Hotel Bautru de Serrant designed
by Louis le Vau in 1637°. According to its plan, the framework of the site is a block with two common

courtyards. In the 18th century, the ground floor and the two courtyards had been converted into stables
Table I. The Works of Architectural Table II. The Matrix of the Works in

Libra
Conversion _in France France Showing Changes of Uses Before it 4
Offices and Residential Facilities ; i J
S aeneore [osoater | e - — Conversion and After Conversion i/
. " |titie of wor vear location |architect Use After Conversion i !
Palais, Facility for | Maison de Iasie, Paris Albert-Gilles o ™ |
,  |Building University  |Ecole francais 1994 Cohen, g m 2 |z |- 1 W
lextréme-orient Louis Gued, EREREEEN
Denis Lengart 3 |2 |2 (S |m it
, |Palais Office Headquarter of AXA [, [Paris Ricardo Bofill 2 |s S 3 |
in Paris o % |l |m | I I
, |Palais Facilty for |Gallary Colbert [1990/ | Paris Dominique g ol o8 |8 |* | Il {
University 2004 Pinon 31218 | |F | [ Stacks |
, |Immeuble Eammyfcr University Reception | o Paris. Jean-Loup F |5 |F g’ E' I: [ Research Ccntcr
niversity | Center Pivin, Bruno 2 |3 |2 '
5 |immeuble [Office Office Wilmotte 1991 Paris Jean-Michel o 3 Flg 1 Sectlon Maison de I'Asie
ice an .
i Wimotte ceand o, s,
5 |Appartment [Ofice Post Office 1993 Paris Fabrice Residential Hatel 3 2| 2 7
Dusapin Facilities
Hotel Cafe Small Yellow Cafe Paris Christian Immeuble,
7 |(Entrance 1998 Biecher = Apartment 7| 3 1 11
Hall) 3 -
Industrial Facilities o :_Pdu,ls.tr'al Factory 7 7
s |Fectoy  [Atelierand [Sous-Plexe 2001 Paris Carl-Fredrik & |Facilities
house Svenstedt o Warehouse 4 1 1 6
5 |Factroy and [Ateler Aelior 16-forge |, [Paris Phiippe Prost| | o |Public Department | | )
Workshop T o e 2 |Facilities |Store
itra aris ntonio 5 -
10 Ofice 1990 Citterio 3 Pavillon 1 1 2
44 |Warehouse [Facility of |Center for Patients [ oo, Paris Jade et Sami o The Others 4 2| 1 11 8
Medical __|of Drug Addiction Tabet > [Cwil
Warehouse |Office The Agency for Paris Francis Soler, Engieering 2 2
12 |office Cultural Affairs 2004 Frédéric Facilities
of France Druot el ¥ :
Agence Total 26] 7] 6] 4] 1] 1] 45 -
13 |Greenhouse |Museum  |Orangerie Museum (2006 |Paris Brochet-Lajus| . ; . VAl
° Py Fig.2 Court of Maison de 1'Asie
Public Facilities
14 |Faciityfor [Lodging [ Maison Suger 050 |PNs Antoine
University _|Facilties Grumback
15 |Plavroom  [Museum —|Galary Jou de 01| Antoine
Paume stinco
Department |General Fnac Etoile Paris Architral Gall/ery
16 |Store Merchandisi 1991 =
na Store
17 |Paviion  |Movie VK2 Quai de Seine | oo " [Paris Frédéric
theater Namur
Theater | Office Spray Paris Car-Fredrik
"8 |(concert 2000 Svenstedt
1o |Museum —[Gallary |Paviion Arsnal 2001 |PafS Finn Geipel,
Giulia Andi
o |Assembly [Office, Headquarterof | " [Paris Alain Moati,
Hall Studio Jean-Paul Gaultier Henri Riviere
Paviion  |Museum _|Petit Palais Paris Atelier
21 2006 d'Architecture i =5 3
Chaix - Morel = L
Civil Engeeing Facilities i i Fig.3 Ground Floor Plan, Office Fig.4 Court of Galerie Colbert
Bridge for |Storeand |Viaduc of Arts ‘ 1995 Paris Patrick
Railway _|Showroom Berger Wilmotte

‘ 106



Session A-2: Conversion (1)

In 1826, the gallery was constructed in the two courtyards enclosed by the hotel by extending the new part
of the building and demolishing the old part. Stores were located on the ground floor and residences were
located on the second, third and forth floor. In 2006, the devastated gallery was reconstructed, and the hotel
and the gallery were converted into a university and an academic institution(Fig.4). Upon conversion, new
courtyards were constructed at the second floor(Fig.5).

In the case of many works converted from residential facilities, the courtyard in the existing buildings was
utilized effectively resulting in an increase in total floor space, and was beneficial to the center space. These
architectural interventions add value to the existing buildings upon conversion.

I-3. Works converted from industrial facilities

The Center for Patients with Drug Addiction(No.11 in Table I)is a work converted from a warehouse
constructed of steel construction(Fig.6). A common-use space on the ground floor and a small private room
on the first floor were installed in the warehouse and covered with a large roof. These are arranged in a
U-shape, and the small courtyard is located in the center of the U(Fig.7). The center must be secluded from
the outside due to issues of social safety and vocational rehabilitation’. However, it is only necessary to have
at least a limited point of contact with the outside so that the small courtyard, where face-to-face interaction
with patients can be conducted, allows sunlight, light winds, and various sounds into the center from outside.
The Vitra showroom(No.10 in Table I)is located in a former courtyard surrounded by neighboring buildings.
The courtyard was converted into a storage area for audio equipment components®. In 1990, this storage area
was converted into a comfortable furniture showroom by covering it with a glass roof, installing a stairwell in
the center of the storage area, locating the staircase at the side of the main fagade, painting the walls only with
white, and removing the unnecessary columns from the showroom(Fig.8).

In 1933, the storage area of the department store constructed in 1919 by Vaudoyer was converted into a
government office building’. In 2004, the French Agency for Cultural Affairs(No.10 in Table I)was installed in
the building and in the newer building constructed in 1960 by Olivier Lahalle(Fig.9). The work displays two
important points: One is the cancellous mesh of metal screen across the entire facade to combine almost the
whole facade of the two buildings, and the other is the attempt at a new composition of the courtyard, which was
enclosed as the buildings were newly constructed and was composed of a metal and glass facade(Fig.10).

In the case of industrial facilities, the rehabilitation of the courtyard is the main architectural intervention,
and the center spaces of the buildings were changed based on the new functions of the converted buildings

I r—r‘[_‘ the newer building constructed in 1960 Entrance
1g‘ | ilﬁ ]HIE Hall
3 ! Common-use = — .':i ! T - » o 20 ik
Space [ —”T__ 5 i Ll
A Courtyard

i
| [/ = _'-'_zi‘- i'__i—:-_i: r

| ! = éouqxard § : = e,
3 : L S S—_ forme:'storag'e area of the depaertment
Fig.7 Ground Floor Plan The Fig.9 The Court of Agency Fig.11 Ground Floor Plan Maison

Court of the Center for Patients for Cultural Affairs of Suger
Drug Addiction France

1

————

Fig.5 The Courtyard of
Galerie Colbert

Fig.6 The Center for Fig.8 Section The Showroom Fig.10 The Court of Agency Fig.12 The New Architectural
Patients Drug Addiction Vitra for Cultural Affairs of France Elements of Maison Suger
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and the activation of the whole set of buildings.

Fig.15 Section Pavillon de 1'Arsenal Fig.16 Pavillon de I'Arsenal

I-4. Works converted from public facilities

The Maison Suger(No.14 in Table I)is a lodging facility with 33 rooms for foreign researchers. It was
converted from three local educational offices of Paris University(Fig.11)'’. The new architectural elements
comprising roofs, stairs, corridors, and windows were installed in the three existing buildings in order to
connect them, and were reconstituted as lodging facilities(Fig.12). Among these elements, a former courtyard
within the buildings was changed into an entrance hall. The Fnac Etoile(No.16 in Table I)is a general
merchandise store converted from a departmental store constructed in 1912. The subjects of conversion
are architectural conservation and building modernization''. Not only were the two facades on the two
avenues conserved, since the problems associated with the construction did not have to be resolved, but
also the stained glass windows covering the large atrium which were designed by Jacques Gruber were
restored(Fig.13). However, 17 new escalators were built at the center of the building, in order to improve the
interior circulation in the store(Fig.14).

The museum constructed by Clément in 1878 had been converted into other facilities on several occasions and was
also converted into an exhibition facility called the Pavillon de I’Arsenal in 1988. The main fagade constructed
of stone and the steel-frame hall were conserved. However, the new architectural intervention undertaken in
2001 involved wrapping the interior walls, the floor, and the ceiling of the ground floor with pieces of steel
plate(Fig.15)"*. This contrasts the tight space of the ground floor with the large space of the central atrium(Fig.16).
In the case of the industrial facilities, the architectural intervention to reconstitute the central space equivalent
to the courtyard leads to the activation of the whole building.

I1. Architectural conversion in Germany

II-1. Background

In Germany, several industrial facilities were converted into urban facilities like office buildings, hotels,
museums etc. in the center of the city and in the neighboring areas because the demand for urban facilities
increased after East and West Germany were reunified". In northwest Germany, former heavy industrial
facilities such as coal mines, and former storage facilities such as granaries, were no longer necessary because
of the transition of industrial development and international industrial adjustment'*. Therefore, many industrial
facilities were converted into public facilities such as museums, theaters, or exhibition spaces, and a national
policy was formulated for the activation of the devastated areas and for tourism resource development'”,

Since industrial facilities generally cover extremely large spaces, they are not converted into a single facility
such as a museum, a school, or a theater, but rather into a complex of offices, public, and commercial
facilities. Therefore, entire industrial areas are going to be gradually converted into cultural areas for tourism.
II-2. Works converted from offices and residential facilities

A fortified manor constructed 500 years ago was converted into the Culture Center House Witten(No.2 in Table
I1)"°. The manor was seriously damaged during World War II. Therefore, although it was constructed of stone, new
architectural elements composed of steel and glass were added(Fig.17)"". A concert hall was installed in the large
space and many small rooms were changed into rehearsal rooms for music, offices, and exhibition space(Fig.18).
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II-3. Works converted from industrial facilities: factories.

The industrial facilities of a telephone exchange and substation constructed by H.H. Miiller in the center of
Berlin in the 1920s were converted into the Ewerk complex(No.10 in Table II)comprising offices, exhibition,
and event spaces by combining them with new buildings'®. The telephone exchange which was located in
the overhanging volume was not converted, and mechanical equipment such as cranes were conserved in the
substation so that various events could be organized not only in the large space of the former substation but
also in the unique space of the former telephone exchange(Fig.19,20). The Zollverein Coal Mine Industrial
Complex in Essen was designed by Fritz Schupp and Martin Kremmer. It was established in 1932 and closed
down in 1990". The boiler house was converted into the Red Dot Design Center(No.6 in Table II)by Norman
Foster. Its facade and plan were composed symmetrically, and architectural volumes comprising elevators,
offices, and exhibition space were newly constructed in the boiler house by following the symmetrical
arrangement of the boilers(Fig.21). These are connected by the bridges located around them. Car, cleaner,

and bathtub works were exhibited in the architectural volumes, on the boilers(Fig.22).
New Architectural I'E‘I Table II. The Works of Architectural
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The Centre for Modern and Contemporary Art in Duisburg(No.7 in Table II), which Herzog & de Meuron
converted from a flour mill building in 1999, is based on the master plan of the approximately 89-hectare
inner harbor designed by Norman Foster”. The industrial facilities were converted into cultural and
commercial facilities by adding the new constructions like residential facilities and office buildings. Some
slabs in the center were demolished, the height and width of the exhibition rooms were extended, and all
the inner walls were painted white in order to exhibit very large paintings(Fig.23). Therefore, the interior is
wholly like a museum, but the exterior is not; it is more like an industrial facility(Fig.24).

I1-4. Works converted from public facilities

In 1995, Oswald Matthias Ungers converted one of the market buildings gradually constructed near the
Hamburg terminal from 1917 to 1951 into the Art Association in Hamburg(No.18 in Table II)*'. The entrance
was extended to the south using a steel frame and glass and a new main facade was erected on the same
side(Fig.25). The steel structures were exposed in the museum on the ground and first floors. The staircase
was extended outside in order to directly access the art school on the third floor, and one large room was
divided into small classrooms(Fig.26). Not only was the original structure of the existing market building
effectively activated, but contemporary architectural elements were also extended.

I11. Architectural conversion in Finland

III-1. Background

There are two reasons why many leading works of architectural conversion occurred in Helsinki. One is the
policy regarding architectural conservation and the control of rebuilding operated by the government from the
1970s to the 1980s™. The 1992 Helsinki Master Plan took a bold step, in terms of land use™. This increased
architectural rehabilitation and many works of architectural conversion were initiated at the same time. The
other reason is the scale of the city. Helsinki is so small and compact that the distance from the main terminal
to the waterfront is very short. Therefore, Helsinki has the geometrical advantage of converting industrial
facilities into public facilities, easily and functionally. Most works were converted from industrial facilities,

as was the case in Germany, because the former industrial area at the waterfront was converted into cultural
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and public areas. The third largest city, Turku, also has the same advantage.

III-2. Works converted from industrial facilities: factories etc.

The shipyard, the cable factory, and the workers’ facilities were situated where Turku Art Academy(No.18
in Table IIl)is now located, in the large riverside area comprising educational facilities, a museum, and
offices(Fig.27)**. The large mechanical equipment was conserved inside the former shipyard, but the
new theater and rehearsal room were installed in the center of this(Fig.28). The other facilities were each
converted into educational facilities but by conserving the original structures and adding contemporary
elements of architecture. This work has architectural benefits which include not only the conversion of one
building but the activation of a former industrial area with adding new constructions.

Kaapeli(No.18 in Table III), which was converted from a NOKIA cable factory, is one of the largest arts
centers at the Helsinki waterfront(Fig.29)”. The former factory has various spaces, both large and small
scale, so that a variety of facilities can be housed together, including museums, exhibition spaces, galleries,
libraries, culture centers of foreign countries, ateliers, stores, conference rooms, restaurants etc. All of these
facilities have been constituted using the original structures, staircases, elevators, and windows, with the
addition of partitions, air conditioning, electronic equipment etc(Fig.30). Kaapeli is the main facility of the
cultural area for social education and tourism.

The ironworks, which had been constructed by G. T. Chiewitz near the historic area of Turku in 1856, ceased
operating in 1952. The architectural competition for its activation was held in 1997°°. The construction by
Abo Akademi University(No.11 in Table II)was based on the ideas presented by the first prize-winner to
construct art facilities in the area of the former ironworks(Fig.31)”". Since the old buildings were different
in construction, style, and material, and were isolated from each other, all buildings were connected to one
another by adding three new buildings in order to enable them to function as a university. The courtyards
were established among the old buildings, by adding the new corridors, and the new bridges(Fig.32).

III-3. Works converted from industrial facilities: warehouses etc.

The medium-rise buildings of the headquarters and the brewery were constructed on the Helsinki waterfront
in 1940. These were converted into the Helsinki Courthouse(No.15 in Table IIT)by the end of 1990(Fig.33)>".
The medium-rise building is a former brewery, so the large space which was supported by the mushroom-
shaped columns of the lower floors was converted into courts of justice and public areas, and the upper floors
were converted into comfortable offices by removing the slabs from the center of the building(Fig.34). Since
the main entrance was located at the former carry-in entrance, the existing glass facade softens the sense
of pressure which a newly built courthouse normally possesses™. The facades of the headquarters and the
factory were conserved so that the exterior is different from the interior. This architectural aspect, which a
newly built courthouse would never possess, was borne from the architectural conversion.

The grain silo, which was constructed on the east side of Helsinki in 1934, was converted into the Stakes and
Senate office building(No.14 in Table III)by Mikko Heikkinen and Markku Komenen in 2002%. Since it is a

111



landmark in this area, the facade of the silo was conserved(Fig.35). However, effective windows are needed
in office spaces, so the symbolic facade of the north side was preserved and a full-height glazing with blinds
was built at the south side, in order to make the interior of the former silo bright and comfortable(Fig.36).
Almost all the works have facades different from the function of the buildings, and it was made clear that
these are a new type of architecture in Finland.

Conclusion

Many buildings have been rehabilitated and converted in France. The existing buildings were located in the
center of the city so that they possess large spaces such as courtyards or atrium in their centers. Therefore,
architectural intervention was necessary for this space in order to activate the architectural conversion.

On the other hand, many works converted from large industrial facilities exist in Germany and Finland. Thus,
the industrial areas comprise a number of buildings converted into new urban blocks with cultural and public
facilities. In Germany, not only were the original architectural elements such as the structure, facade, and
scheme conserved, but also contemporary elements of architecture were installed in the former residential
and public facilities in a positive way. In Finland, although the facades of former large industrial facilities
were conserved, interior spaces were changed into various public facilities in order to meet the modern
demand for new architectural functions so that they possess a new aspect that new buildings do not have.
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Abstract

The purpose of the article is to clarify the design method and tendencies of the works of architectural
conversion in Sydney by Australian architects Tonkin Zulaikha Greer (TZG). Since The Heritage Council
of NSW, an advisory body that includes members of the community, the government, the conservation
profession and representatives of organizations such as the National Trust of Australia (NSW), was
established under the NSW Heritage Act of 1977, the Council has actively promoted the history and
heritage of Sydney over the past years. The History Program has recently been expanded to include a
historian research. In these movements in Sydney, many TZG designs were adopted to the historically
important building refurbishments. They respectfully relate with the existing buildings by refurbishing and
enhancing them with their design additions, in the process, converting the prosaic into the poetic and
neo-future. TZG design techniques and their insight for conversion synchronize with Australian Heritage
movement and mark a philosophical shift in Australia. In this paper, through four works - Hyde Park
Barracks Museum, The Rock Square, Sydney Customs House and Portico - of their heritage project, TZG
design method for architectural conversion is investigated.

1. Introduction

Sydney is the biggest capital in NSW state in Australia. The history of the city begins from the
immigration and settlement from Europe in 1788. Sydney, the city that the first colony government
established develops as a center of economy, trade and industry. Although there is a great landscape of
soaring skyscrapers in the city, a lot of old and historical building are saved and preserved by Heritage
legislation of NSW. Sixty-three percent of heritage in the state list are concentrated in Sydney and the
outskirts, and they are utilized and activated in the modern city with using conversion design. In this paper,
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the architectural conversion technique of Tonkin Zulaikha Greer (TZG) is investigated through the above
mentioned four works under our field work in Sydney.

2. Heritage Act of NSW

Heritage consists of the places and objects that the Australian community has inherited from the past and
wants to hand on to future generations (RTA 2004, Miyazawa, O. 2003). Heritage is defined as the
character of the Australian history, society and identification, and one of the important conditions is social
nature. In addition, unlike Japan, Australian Heritage is regarded as not "art and culture" but "urban
planning, urban design" and a law for heritage and a city planning system support an Australian Heritage
Act system. The heritages can be accepted by three different levels of government structure in Australia;
federal government, state government and a self-governing body. From a global movement of historic
building protection, NSW made the Heritage Act of 1977 (Fig. 1) in a comparatively earlier stage than any
other area in Australia. NSW heritage is diverse and includes buildings, objects, monuments, aboriginal
places, gardens, bridges, landscapes, archaeological sites, shipwrecks, relics, bridges, streets, industrial
structures and conservation precincts. The Heritage Council of NSW is established under the NSW
Heritage Act of 1977 and is an advisory body that includes members of the community, the government,
the conservation profession and representatives of organizations such as the National Trust of Australia
(NSW). Although the Heritage Council makes decisions about the care and protection of heritage places
and items that have been identified as being significant to the people of NSW, the range of the Act is from
temporal bailout for a permanent preservation order. The contents of the revised act in 1987 changed for
more active keep and preservation of Heritage from adopting the system to list Heritage for prevention of
the destructions. The register of NSW Heritage is managed by the Heritage Council. The Heritage Council
consists of fifteen members, whom are to be appointed by the Minister, the National Trust of Australia
(New South Wales), the Royal Australian Historical Society, the Council of the Royal Australian Institute
of Architects (New South Wales Chapter), the Planning Institute of Australia (New South Wales Division).
The committee discusses with the owner and self-governing body in monthly meetings and the decision is
announced by public source such as newspapers. After receipt and digesting citizen opinions, the
registration is determined by the Council. Also, heritage management procedures are implemented by the
Heritage Office and Department of Urban Affairs and Planning. The Unit consists of four staff, which
possesses suitable qualifications, knowledge and skills relating to architecture, the building, development
and property industries, archeology and so on. The work of the Heritage Office is to (1) work with
communities to help them identify their important places and objects (2) provide guidance on how to look
after heritage items (3) support community heritage projects through funding and advice (4) maintain the
NSW Heritage Database, an online list of all statutory heritage items in NSW (5) give advise to Central
Sydney Planning Committee (CSPC).

NSW Heritage Act, 1977 (Amended 1999)

- Establishes Interim Heritage Orders.

- Establishes the State Heritage Register.

- Requires minimum standards of maintenance for items on the State Heritage Register.
- Protects non-Aboriginal archaeological relics.

- Requires Heritage Registers for Government Departments under S170.

- Requires annual reporting on items included in Section 170 Heritage Registers.

Fig. 1 Summary of NSW Heritage Legislation"
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Research: Physical Investigation:

Gather documentary evidence relating to the item; Carry out a detailed physical

like maps, plans, photographs and oral history. survey of the item.
Synthesis:

\ 4

The evidence to establish the history or
sequence of changes to the item.

Context Establishment: v Comparison:
Historical, technical, »| Consultation with stakeholders With similar types of items.
archaeological research and etc. l

Analysis for Significance:
Using accepted criteria.

\ 4
Formalization for a Statement of Significance:
Which encapsulates the values of the item.

Fig. 2 Determining Heritage Significance"

3. Tonkin Zulaikha Greer (TZG) Architects

TZG is famous architects on behalf of Australia. Their works are created in not only architectural buildings
but also art or monumental projects such as the Australian Pavilion in WORLD EXPO 2000 SYDNEY
(Fig. 3), the National Memorial to the Australian Vietnam Forces (Fig. 4) and The Australian War
Memorial in London (Fig. 5) which honor the soldiers engaged in Vietnam War and WW2 (Patrick B.
2005). Furthermore, TZG deals with a lot of conversion architecture projects and shows the high quality
design which shows high respect for the history and leads the Australian heritage movement for
preservation to success. In this paper, TZG design method for architectural conversion in terms of material,
history, design and construction is investigated through analysis of four works of their heritage project
studied during our field work in Sydney city.

Fig. 3 Australian Pavilion” Fig. 4 the National Memorial”® Fig. 5 The Australian War Memorial ”

3.1 Sydney Customs House
Sydney Customs House is located on its prominent site at Circular Quay Fleet on Sydney Cove, a very
reputed spot in Sydney”. The building has undergone five major refurbishments® over the long life. This
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building is classified as a significant heritage building by the National Trust and on the register of the
National Estate”. In 1844 Customs House has been transformed since it commenced as a two storey
Georgian-style building (Fig. 6), rebuilt in 1885 as a three storey Italianate classical plazzo with a central
pediment and ground floor Doric colonnade®. Two more floors addition gave a French Neoclassical style
to the building in 1903¥. The present six level building (Fig. 7) houses a variety of cultural facilities
including office facilities (Fig. 8), a city planning model, galleries, a museum, a number of bars and cafes
and a restaurant®. The Customs House itself represents a kind of model of the larger process of Sydney
city-building. The sixth major refit of the Customs House was completed by the City of Sydney in 1998
when it was re-activated by TZG for re-use as a cultural facility. Although the significant 19" century
sandstone fabric was extensively conserved, the most interior spaces were restored drastically by
6-year-refurbishment””. TZG rearrangement of the building created a light-filled atrium topped with a
glazed roof (Fig. 9) and computer controlled louvers and achieved environmental sustainability and a high
level energy-efficient design®”. Although the present management of Customs House was at stake in a
three-way deal between the Federal government, the City of Sydney and the developers of East Circular
Quay, the major condition is the Commonwealth’s 60-year lease to the City that the vast majority of the
building be retained for public use”. Two restaurants and cafés in Customs House are run on the lease
from the City of Sydney”. In terms of structure, the building is a composite load-bearing and framed
structure. The external masonry walls range from 680mm to 750mm thick with internal walls about
200mm®. The internal beams vary in fabric from wood to steel. The load-bearing masonry on the
perimeter of the building and the steel-framed structure in the core are fairly readily separable in the upper
reaches of the building, though the edges of concrete floors do bear on the earlier masonry at the perimeter
of the framed structure of the core.

Fig. 6 Appearance in 1844”
% \

N Fig.. 10 Plan drawing”

Fig. 8 Library Fig. 9 Atrium

3.2 The Rocks Square
The Rocks Area is the groundbreaking settlement site where the first immigrants the Governor Phillip led
in 1788 began to inhabit. In 1971, the movement by inhabitants, citizen and National trust experts to find
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significance of the history value in the rocks against “The Rocks Re-Development Plan”, the preservation
of assets by NSW government management was examined and administrated by Sydney coastal line
association”. The Rocks Square is a public space (Fig. 12), adjoined by a glass-roofed Portico, leading
tourist and heritage precinct to sixty specialty shops®>. The Square unites three underused buildings as
two levels®”. Small enclosed public squares are surprisingly rare in Sydney. The cladding brick was
preserved, it was established glass-roof and a pergola in a roof part newly by TZG. The square has been
repaved in sandstone, with careful attention to access for the disabled”. Materials inside have been
selected to match the stone, brick and appearance of neighboring Victorian residential and warehouse
buildings®. The face brick matches the color of the convict-made sand stock bricks; sandstone is used as
paving and walls to the public spaces; the interior is marked by expressive hardwood using”® (Fig. 14, 15,
16). New facades, deeply modeled and carefully-articulated, envelop the 1970s building relating to
adjoining large-scale Colonial and Victorian warehouses”. Both levels have multiple entrances in to the
surrounding streets and lanes”. In addition, old hardwood materials are reinforced with metal material.
The reinforcement is characteristic to accept bending moment by beam string structure. Old materials and

fusion with new material are planned well here.

| S —

Fig. 11 Present Appearance  Fig. 12 Public square Fig. 13 Plan Drawingz)
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Fig. 14 Entrance Fig. 15 Souvenir shop

3.3 Hyde Park Barracks

There are many 19" to 20" century historical buildings along Macquarie Street at the center of Sydney city.
One of those Sydney’s earliest examples of refined architecture, Hyde Park Barracks exists to house
transported convicts in a self-contained walled compound in order to solve night-time crime®. Constructed
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by convict labor, the Barracks is one of the finest works of the accomplished colonial architect Francis
Greenway . It has had many occupants and was an Immigration Depot for single female immigrants
seeking work as domestic servants and awaiting family reunion from 1848 to 1886 and also a female
asylum from 1862 to 1886”. From 1887 to 1979 law courts and government offices were based at the
Barracks”. Hyde Park Barracks was carefully restored, conserved and converted into a museum (Fig. 18)
in the early 1990s as a project of the Historic Houses Trust of New South Wales”. The building was a
masonry structure. TZG preserves the outer stone union before, the inside is reinforced with the iron frame
and the roof is a feature on the outlook in making the best use of a king post truss structure”. In present
conversion project, the old displays were removed, modern services were realigned and extensive
conservation works were undertaken based on a critical focus on the place, the diverse histories of the
occupants and the cultural significance for Australia. The three-storey main building is the centerpiece of
the walled compound”. Each floor has four large rooms divided by staircases®. The most interior spaces
were restored drastically. Modern materials such as glass and steel are used in ways which clearly

distinguish the new work from the original fabric’. The internal beams vary in fabric from wood to steel
(Fig. 19, 20).

T‘-ﬁr i
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Fig. 21 Ground plan drawing”  Fig. 22 Section drawing”

i, MIBER

— " —

Fig. 20 Ceiling

3.4 The Scots Church (Portico)

The Scots Church was built in 1930s. Although Sydney city tried to build the maximum height permitted
of 150 feet church with a steel-framed commercial tower as a monumental expression of “the universal
character and inherent nobility of Presbyterianism and the material consummation of the church’s pioneer

efforts in this new world of Australia” ”

, only the first five floors and the assembly hall had been
completed (Fig. 23) when construction work was deferred and abandoned following the economic crash of
the Great Depression 1929 and substantially incomplete””. The original external stonework was attached
to the steel frame with concealed fixings, making this a very early use of dry-jointed cladding”. In 2001,
redevelopment programs of the disused, heritage-listed 1920s Scots Church got approval of Sydney City

and remodeling construction began”. Won, furthermore, as a result of a limited ‘design excellence’
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competition conducted as part of the City of Sydney’s Design Excellence program, Tonkin Zulaikha
Greer’s recent addition was designed”. The project gives high rise 20 storey apartment-church building
from more sixth floor enlargement (Fig. 24). The structure of an original lower storey building part is
preserved in stone massing appearance and the steel frame system is adopted with overused modern glass
facades in the residence apartment®. In the residence department, maisonette style is adopted and
employed. To achieve a maximum number of high-quality apartments, a system of two-level units was
developed with corridors and lift access at every second floor, the building elevation created by the
sequence of double-storey apartment boxes continues the proportions of the Perpendicular Gothic fagade
below emphasizing the verticality and creating a dynamic shape. Integrating natural ventilation system is
set by open-able sliding doors and shading elements and a passive solar system to allow daylight to
penetrate deep into the apartments. The new development utilizes original support structure and references
the Neo-Gothic massing of the original design. The new towers use sandstone colors to connect to the
restored stone base, as well as expanses of seamed zinc and brilliant glazing”. The interplay of solid and
light, zinc and glazing combined with the irregular rhythm of colored glazing panels, blinds and shutters,
creates an elevation that reflects the refinement of the urban location and chaotic mixture with the past and
the present”. It is a characteristic example that reinforcement for the foundation is made structurally for
enlargement load of TZG addiction is excessive.

Fig. 23 Appearance in 1931%
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Fig. 25 West elevation drawing” Fig. 26 Ground plan drawing®”

4. Summary
NSW heritage is diverse and includes buildings, objects, monuments, Aboriginal places, gardens, bridges,
landscapes, archaeological sites, shipwrecks, relics, bridges, streets, industrial structures and conservation
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precincts are valued socially, architecturally, naturally, archeologically, culturally, scientifically and
historically"”. Every heritage item has a past, a present and a future'”). It is important to research and
understand an item's past in order to assess the significance and in turn pass on those significant aspects to
future generations. NSW state government promoted the campaign for an active conversion of historical
building and regarded reuse of Heritage as "high energy efficient development" with establishment of the
Heritage Act underlying a policy of "a living city". Architects TZG take a role as a pioneer in Australia.
As the characteristics of TZG technique for conversion, (1) TZG preserves old outer material bricks and
stone appearance by adopting the same color modern material such as glass or steel to facade making the
past and present contrast. Furthermore TZG uses a high level energy-efficient design for environmental
sustainability and enhances the level of Sydney Heritage campaign. (2) In the terms of the structures, many
works reinforced original mason structures with a steel framework inside, keeping the outer brick and
masonry appearances. Almost all Heritage buildings TZG takes are masonry structures, and the roof makes
the best use of a king post truss structure from early time. Because there are not many earthquakes in
Australia, not so much severe limit regulation for structure design is possible. Although hardwood used for
beams is mainly reinforced by a metal device plate in the joint, it is characteristic to bear bending moment
by structure of beam string structure with terms of both a functional and an apparent insight by these
apparatus combinations. These TZG design techniques and their insight for conversion synchronize with
Australian Heritage movement. The situation of joint creation makes co-existence of Historic buildings
and modern architecture. These forward movements leads Sydney to be "the town which is the third most

comfortable town in the world to live in"”.
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Abstract

In U.S.A., reuse of existing building stock has undergone three stages. The first Historic Conversion up to
1980s aimed mainly to sustain buildings of cultural and historic importance by introducing retail activities.
In the second phase in 1990s, such history-based restraint was shunned and replaced by more general terms,
flexible enough to cover expanding types of target edifice along with broadening scope of design/planning.
Adaptive Reuse was widely applied. Community Revitalization was preferred, too, where a reuse project
aroused the rejuvenation of the declining community. In the present decade, reuse tends to emphasize public-
private partnership, a catalytic role for neighborhood revitalization, and proposal of novel designs and innovative

technology.

Introduction

Reuse of existing buildings has been a common practice, especially in the case of masonry structure due to its
inherent durability of the material. In the U.S.A. such conversion shifted from the plain elongation of the building
life to a new stage in 1980s as of positive strategy for reviving commercial values in the form of shopping mall.
Toward the end of the twentieth century the next stage of conversion emerged responding to broadening aim and
scope both in architectural design and urban planning.

The present paper describes, firstly, a brief history of this transition. Secondly, it reports the findings from the
current results in U.S.A. along with a few related projects in South America. The data was obtained through on-

site surveys conducted in 2003-2006.

1. First Stage of Conversion as in "Historic Conversion' in late 1970s to 1980s

Renewal project of discarded building stocks was initiated in 1970s with such shopping mall creation as
Ghirardelli Square (San Francisco, chocolate factory of 1893/ 1964) and Quincy Market (Boston, hall 1742, and
market 1826/ 1978), and they remained no more than tourist attraction. Amendment of Historic Preservation Act

of 1980 then introduced a new judgment in evaluating historic property as of cultural heritage, beyond the prior
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standard upon aesthetics. This guideline led reassessment of the governmental facilities and required a certain
amount of each departmental asset to be regenerated.

1.1 Historic Preservation

The Old Post Office of 1899 in Washington, D.C. was one of those and the most succeeded conversion trials.
Revived in 1982 as the Pavilion, the preserved Romanesque exterior and iron-caged roof encased an early
version of a food court at the atrium level and offices in the upper levels (Fig. 1). Calling back officials working
nearby as well as tourists, this first conversion of a governmental facility contributed to revive Federal Triangle,
long impoverished quarter of the Capitol city. Receiving influence from this success, the private sector also
set about the similar projects of commercial survival as in the case of the Bourse (Fig. 2; Philadelphia, 1895
merchandise exchange/1982). Those target buildings been of historic importance for the development of each
city and often designated as cultural property, their renewal projects turned to be known generally as historic
conversion.

1.2 Residential Conversion by Private Firm

Regarding to less-historic stock, restoration of old warehouses into studios and designer’s offices foreran such
as in the Soho district, New York City, and the professionals specializing in this matter were occasionally
entitled remedial architects. Soon in the early 1980s followed residential renewal, now in the form of business
enterprise and stimulating enough to create a new housing market in midtown. Historic Landscapes for Living,
Philadelphia-based venture group, pioneered this course by combining a process of assessment of an antiquated
building, purchase upon its market value, preservation of the exterior characteristics and the original interior
details while introducing modern equipments. Sales and later maintenance, all were integrated under the
management of a single company. This fresh business model along with the harmony between old and new
within high ceiling, stout rafters and brick walls (Fig. 3) could cultivate a clientele among a surfing generation of

young professionals, so-called DINKS. Their great success led a nation-wide boom of residential conversion.

Fig. 1 The Pavilion, Washington, D.C.  Fig. 2 The Bourse, Philadelphia Fig. 3 Bank Street Court, Philadelphia

2. Second Stage of Conversion as in ""Adaptive Reuse" in 1990s

2.1 Expansion of Scope and Building Types
In the next decade, conversion began to spread over wider type of building stocks, and gradually get recognized

as neither mere a retrospection nor elongation of building life but a practical enhancer of architectural and market
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Fig. 4 Le Rivage, New York Fig. 5 Trump International Hotel and Tower, New York

values of each target. Furthermore, it could an effective planning tool for revitalizing the neighboring area. Some
examples of such extended scope are as follows.

2.2 Commercial-to-High-rise Residential Reuse

Rose Associates, Inc., New York realtor, purchased a commercial bank, once flourished in the Lower Manhattan
since 1931, and remodeled this 34-story office building into a high-rise apartment tower. Le Rivage (Fig. 4)
carries space to lease of as many as 64 types and each unit offers high ceiling and good overview. Art Deco
motifs on its facade and in the lobby well bequeath the heyday of the local prosperity.

Residential use had been restricted in the south end district of Manhattan, but the affluence of office floor inspired
practical use of surplus space toward the end of 1980s. Timely introduction of tax privilege induced financial
incentive, and made the cost to reuse the existing buildings relatively feasible compared to new construction.
Escalating demand for the loft-style residence, and, most of all, access to the financial center materialized this
first project in the city to succeed. In the vicinity, the similar residential conversion is expected to follow among
mid to high-rise offices of the same class and history.

In Uptown, rather new skyscraper only of 28-year-old transformed from a headquarter of oil company to a
complex of hotel and apartment in 1997 (Fig. 5). Its whole height of 176 m with 44 stories was stripped down
to the core steel frame, and then retouched to contain 168 hotel suits plus 158 condominiums. A set of building

and corner plaza of this Trump International Hotel and Tower provided

\'7

the southwest block of the Park District with a focus around which a
redevelopment of the inactive surrounding area is under way.
2.3 Institutional-to-Cultural Reuse

P.S.1 Institute for Contemporary Art (Fig. 6) opened in 1997 in a deserted

Romanesque Revival public school building of 1900 in Long Island City.
An institution of P.S. -the initials stand for “public school”- had since the
mid-1970s campaigned for abandoned city-owned buildings as venues
for art and workspaces for artists. Under the aim of presenting respect
for the building and a concern to express its history, later accretions were

removed and stripped down to its original form. History revealed, usable

space maximized, and outdoor gallery extended, the reborn became a

Fig. 6 P.S.1 Institute for
Contemporary Art, New York

home for art as well as year-round gathering.
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2.4 Recycle of Ubiquitous Buildings

Conversion in the second stage extended its reach over various types
and ranks of building owing to the combined incentives of finance, tax
system and housing market, as mentioned in 2.2. The benefits passed on
to non-conspicuous or ordinary buildings. Encouraged architects sought
inspirations for the design from the building history itself along with the
local context and harmonized those inherent properties with their own
expression. To quote only a few from the works in San Francisco, Oriental
Warehouse, two-level masonry structure built in 1868 by a steamship
company, turned into 66 rental lofts in 1966, and the other four-story
storage of 88-year-old revived as a new office of ad firm, TBWA/ CHIAT/
DAY (Fig. 7). Nautical references introduced within, a wooden ship’s outer

hull and the like, recalls its Gold Rush heyday.

3. Recent Trends in 2000s

3.1 Boutique Hotels

Run by an independent owner, guest rooms of less than 200 and located
close to the downtown entertainment area- such genre of hotel is recently
called boutique hotel. The renowned skyscraper forerunner and a decidedly
masterpiece of the Chicago School design, Reliance Building led its way.
Built in 1894, a speculative mix-use building of 14 stories had degraded
over the years accompanied by the decline of Chicago downtown office
market and let go to the hand of the city. Owing to preservation action
through public/private partnership, it received restoration and adaptive
use project reproduced it into an intown hotel of 122 rooms in 1999. The
reborn Burnham Hotel (Fig. 8) is appraised not only for refurbished beauty

of craftsmanship but also by triggering the rejuvenation of the declining

downtown district.

Fig. 7 TBWA/ CHIAT/ DAY,
San Francisco

‘

= inn
Fig. 8 Burnham Hotel, Chicago

Fig. 9 Lowes Hotel, Philadelphia Fig. 10 Hard Rock Hotel, Chicago
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Hotel Monaco, opened in 2002, derived from a governmental office,
former post office in the early nineteenth century and later the Tariff
Commission. A hotel reuse idea made the best possible use for its highly
compartmentalized floor plan. Behind the Neoclassical fagade of three
stories, its public spaces and private rooms were all enlivened by newly
brought Art Deco furnishings.

The following projects in this boutique hotel series are known for the role
of catalyst for neighborhood revitalization.

3.2 Reuse of Skyscrapers

PSFS (Philadelphia Saving Fund Society) or the pioneer of the international
style skyscraper of 1932 also turned into a city hotel in 2000, Lowes Hotel
(Fig. 9). It preserves original Art Deco embellishment in stainless steel
grills, fixtures and everywhere that presents the best offer to guests and
visitors. Another office tower in Chicago, Carbide and Carbon Building of
1929 or the most beautiful skyscraper along her main avenue, survived as
a hotel, too. Hard Rock Hotel (Fig. 10), reborn in 2003, carries a typical
Art Deco in massing and detail while integrates in interior designs with the
reminder of the Rolling 60s, and thus stands out now as the most popular
hot spot in the city.

Skyscrapers have lately been facing the threat of destruction. The above-
referred projects are so challenging as to present a model for sustaining the
most common building type through adaptive reuse.

3.3 Cultural Revitalization of Industrial and Transport
Facilities

Railroad terminals used to be the front door in the cityscape. Their
advantages in proximity to the center city and huge volume initially
encouraged its expanse of space to be filled with facilities and
performances, such as a museum in Musée d’Orsay (Paris, 1987) or a
reception stage set with exhibit trains in Pennsylvania Convention Center
(Philadelphia, 2000). Centro Cultural Estacion Mapocho (Santiago, 2004,
Fig. 11) took an opposite direction by presenting the utmost element
unique to this type of architecture. New addition was limited to a memorial
exhibit hall installed underneath the concourse, and the rest, platform and
railway, was paved flat and left open. Under a forest of steel arched trusses,
reuse plan beckons visitors to take full pleasure in spazio, or literally put
unobstructed expanse of space, immersed in repose amid the noisiest

quarter of the city.

Fig. 11 Centro Culturai Estacion
Mapocho, Santiago

Fig. 12 California College of Arts &
Crafts, San Francisco

Fig. 13 Dia: Beacon, Beacon,
New York
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California College of Arts & Crafts (San Francisco, 2003, Fig. 12) is a rebirth of a bus repair garage. The
cavernous concrete and curtain-wall structure of 1951 contained an unobstructed space, where two floors were
inserted on both sides for studios and labs, and the center left untouched to the full length of 120 m for a passage
and multiple uses. Such self-suspended treatment of floors just fits a monument from the technological heyday of
the postwar era.

Dia: Beacon (Beacon, NY, 2004, Fig. 13) is the other application of huge space to the exhibit purpose. In
transforming a former package-printing plant, architecture was conceived as a frame for the work. Fixtures and
ductwork were taken away to reveal the power of the vast structure. Two vast galleries and smaller ones in the
back take light entirely from above by skylights and clerestories. Bathed in daylight of almost clinical evenness,
the set of free-moving space and light presents a protest against the conventional lobby-type and fully controlled
museum system.

3.4 Waterfront Recreation by Reuse

Long forgotten piers along San Francisco’s Embarcadero, or embankment, happened to reappear when the 1991
earthquake demolished the double-decked freeway running in front. An opportunity to reunite the city with
the waterfront given, a series of adaptive reuse projects was proposed by citizen groups and carried under the
direction of the city’s Port Commission and private developers. Renovation of the Ferry Building (2003, Fig.
14) led the way. After a four-year restoration, a Beaux Arts monument now houses a locally oriented, public
market on the ground floor along the Nave, a 200 m long, sky lit, two-story concourse. The second and third
floors contain offices, one public and the rest to lease. Then extended the rehabilitation to the northern piers, 1-1

1/2-3-5 (fig. 15). Pier 3, just opened in the fall of 2006, is so well attended that its rental space in the head office

and warehouse was all sold out to various design, financial and legal firms by the opening day, due to proximity

Fig. 16 Pier 1 - 1+1/2 - 3, San Francisco Fig. 17 River East Art Center, Chicago
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to downtown, ocean view through each window and the latest form of geothermal air-conditioning system
combined. The periphery is kept open for public, recreational use where the ocean-side promenade connects
piers to the length of 4 km, and to be extended further as the scheme progresses (Fig. 16). The projects created
the completely new waterfront that is respectful of the buildings’ transportation history while encourages new
uses as well as maritime, open spaces and public access.

The same was true with the case of North Pier in Chicago, or presently River East Art Center (Fig. 17). A
warehouse on a decaying pier brought an ignition to her redeveloping lakefront. In converting the 85-year-old
merchandise exhibition and distribution facility into a commercial complex, three floors housed specialty retail
and four floors above offices. New elements in glass and metal such as projected gallerias on the rear, canal side
and various metal fixtures express a contrast with existing heavy timber structure. The main atrium, oval and
three-story high, and curved space to both wings led shoppers to easy stroll. The retail floors were once again in
2006 transformed into an art center and the new cultural activities are reviving a maritime quality of the area that

attains this project to a true representative of community revitalization.

3.5 Other Type

Edificio J. M. Carrera in Santiago (2005. Fig. 18) is a rare, reverse case from
commercial to governmental reuse. While the exterior of a former hotel
of 1940 in modern Rationalism style stayed untouched except necessary
repairs, the interior received a bold reformation for a new use of the ministry
of foreign affairs. Lower floors of halls stood as they were for ceremonial
receptions, typical floors up to 14th level were redesigned for office work on
free-flow planning, and the top three floors for the minister’s private office and
conference. What enabled this project was simply the beneficial offer at the
initial estimation, the cost of reuse fell far short of that of scrap-and-build.

Fig. 18 Edificio Carrera, Santiago

Chart 1. Chronologocal Review of the Terms and Background

Period Trend Background Advocated terms
1970s Sluggish housing market
Boom in Recycling Historic buildings

Y . . "Historic" Conversion
1980s U-turn to the center city linked to active housing market

Residential inroad onto midtown commercial district
Expanding demand for recycling wider building types and pursuing

business target Conversion receding/
Demand for Loft-type residence to be replaced by
1990 Tax incentive for midtown development "Adaptive Reuse"
S
Financial support for home acquisition "Revitalization"
Relative reductlo_n in improvement cost of existing buildings "Community Revitalization"
to new construction
Promotion of residential reuse from the office buildings
Resurrection of urban/local community through reuse project Collective term yet in hunt
2000s

The term Conversion currently is used narrowly in the housing market in two ways; transfer of its
service from commercial to residential, and of ownership type from rental to condominium
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Those recent achievements in the present decade suggest, on one hand, the importance of public-private
partnership in reuse programs. Such projects undertaken as mutual collaboration make substantial private capital
investments, creating commercial attraction and public access and space improvements that enable the related
communities to find and enjoy their familiar but restricted assets. The other lesson is about an essential stand
in seeking a reuse solution. Discovery of the original and inherent attraction in existing building, translation of

those findings into unique design proposals and creation of a new market model are the prerequisites to success.

4. Conclusion - Search for New Terms

As Chart 1 summarizes, reuse of building stocks as cultural asset has undergone three stages in U.S.A. The prior
terminology “Conversion,” generally coupled with a preposition of ”Historic,” could not cover ever- widening of
building type and broadening scope of projects by 1990s. It also reminded the people concerned of troublesome
prerequisite formalities in the past decades, required by authorities and related societies and caused a delay in
numbers of conversion program. The background been so compelling, new phrases were to be sought. The term
“Reuse” seemed to be applicable. Combining an adjective, “Adaptive Reuse” is accepted in many cases until
today. This “adaptive” evokes an image of increase or creation of values as a result of the conduct of reuse.
Conversion, in contrast, refers simply to change of use in its original meaning as of alteration and modification,
according to English dictionaries. In case that Adaptive Reuse arouses further reviving activities in the
neighborhood community, the term “Revitalization” is applied, too. Such influential movement is often entitled

“Community Revitalization.” As shown in Chart 2, any generic term is not yet held in common, though D

Chrat 2. Search for New Terminology

L] o

9 1) The term Conversion currently is used
CON-*« SERVATION narrowly in the housing market in two ways;
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(=
£ % ADAP ” mﬁ@y residential, and of ownership type from rental
QS
o @@mﬁ]mﬁlﬂ Zﬂlﬁﬂ@m to condominium.
= C
£ 8 MUT@L Regarding to the shift of terms, the author
3 RE
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maintain & M Land Institute; Mr. Michael P.
- elongate ERSIO nhance AESTHETIC . Gause, Urban Land Institute; Mr. Michael P.
= LIFE o ? (Cultural & Di Rienzo, National Trust; and Mr. Robert A.
e to Historical) VALUE . ,
whe Scaglio, Rose Associates, Inc.
In case of Chile, Mr. De La Cruz, Architect-
sTORMION RENOVATION e "
3 in-chief for the work o ificio Carrera,
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—
REFRUBI - REV'VAL development capability on a new use. Official
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Abstract

The concept of building conservation has recently undergone significant changes in Japan. It was
assumed that building conservation was a part of the government’s policy for protecting national cultural
properties; however, current thought recommends that historic buildings should be used in the same way
as new buildings. People in various fields have shown an interest in them. With this background, the
conversion of historic buildings was highlighted, and this movement was initiated in Britain. The British
government employed this idea in times of recession and recommended conversion as a solution for the
conservation of listed buildings. Such an approach may also be useful in Japan. In particular, this
approach could assist town planning by enabling the use of regional heritages. However, Britain and
Japan greatly differ with respect to their backgrounds, and it would be impossible to adopt British systems
in Japan without changing them. In this essay, I have examined the system of British building
conservation through conversion. Moreover, I have discussed the strengths and limitations of Japan
adopting the British technique by comparing the circumstances of both countries with regard to building
conservation.

1. Introduction

In recent times, the effective utilization of historic buildings through ‘conversion’ has come to be
recognized as a useful method for building conservation. From the historical point of view, changing the
usage of old buildings is not a special consideration; however, there have been some recent cases of
historic buildings being converted for commercial purposes. Numerous successful examples of the
renovation of historic buildings in foreign places by means of conversion have been introduced to Japan.
Following this, some historic buildings in Japan have also been restored using this new and previously
untested method.

However, the background underlying the conservation of historic buildings is different for each country,
and a host of problems is likely to arise if a foreign method is introduced into a country without suitable
modifications. For example, the legislation system differences between the two countries could cause
impediments. In Japan, the Law for the Protection of Cultural Properties and the Building Act are both
legislations for historic building conservation. However, such laws vary from country to country.
Therefore, it is necessary to take into account the entire system of legislation in foreign countries. In
addition to this, each country has some unwritten rules in accordance with customary practice, which may
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not be clearly provided in its legislation. Hence, when employing a foreign system, it is impossible to
arrive at an appropriate restoration method without considering the background of the country in question.
Moreover, it is necessary to solve any particular problem that may result from the different systems of the
two countries.

Britain was the first to undertake historic building conservation through conversion as a government policy,
and this method has yielded positive results. Based on Britain’s gainful implementation of this technique,
it can be concluded that remodelling historic buildings through conversion has not only achieved success
from the viewpoint of economics but also advanced the scheme of historic building conservation.
However, the situation is gradually changing due to the redevelopment boom caused by unprecedented
economic prosperity in Britain. In this essay, I have examined the historical process and features of
British building conservation by means of conversion from a systematic viewpoint. In addition, I have
discussed the potential strengths and limitations regarding Japan’s implementation of this British method
by comparing the circumstances of both countries with respect to building conservation.

2. Background of Adopting Conversion as the Method of Building Conservation in Britain
Regarding the practice of building conservation in Britain, it is assumed that it was necessary to convert
the usage of historic buildings in such a way as to enable them to function as independent buildings to be
used for commercial purposes as per current requirements. The British government has clearly
mentioned this policy in its Planning Policy Guidance Note 15, ‘Planning and the Historic Environment’
(issued in September 1994). The note implies that the government recommends conversion as a solution
for historic building conservation.

This concept dates back to the government policy during the Thatcher era. At that time, the conservation
of historic buildings in a central town was an extremely serious urban issue that arose in the midst of a
recession. A large number of Victorian buildings, which had been the mainstay of prosperity at one time,
lost their purpose in contemporary society and became superfluous. However, most of them were already
specified as listed buildings and required substantial conservation by the Town and Country Planning Act
1968. Many of them did not find tenants and were in an unmanageable state. In this context, the
Department of the Environment issued a circular titled ‘Historic Buildings and Conservation Areas: Policy
and Procedures’ (Circular 8/87) in order to include the new scheme of building conservation in the
government’s economic activation policy. In this state paper, conversion was recommended as a solution
for conserving listed buildings. This concept originated from the idea that the conservation of historic
buildings should be economically effective, without requiring administrational assistance. Further, the
conservation should act like a value addition for the old buildings. Since Britain was in a terrible
recession at that time, such an idea was welcomed. This idea is influential even now.

Developers were the first to enter the scene, considering it a business opportunity. There were plenty of
vacant Victorian office buildings in the town in question. If these vacant buildings could be converted
into housing, it would be possible to convert the town centre from a slum area to a newly developed
housing area; therefore, many Victorian office buildings were converted into housing. Many people like
to live in such centrally located converted buildings. Consequently, building conversion has become a
flourishing business. In this way, Thatcher’s goal was achieved. At present, this method of building
conservation is widely accepted, with few people opposing it.

Such a method might greatly benefit building conservation in Japan, where there have been redevelopment
attempts for some important local buildings in each town. However, the central and local governments
have provided limited support for building conservation, and therefore, it is important to add value and
make the buildings more attractive through their conversion.
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In such a situation, it is crucial to understand the different backgrounds of historic building conversion in
Japan and Britain. The British legal system and administrative procedures were formed over a vast
period of time. Because the systems in Japan are comparatively new and lack the corresponding amount
of experience, adopting such a conversion method could cause a number of problems, which should be
considered at the outset.

First, the number of legally protected buildings differs for both countries. In Japan, 4,404 buildings
(2,519 sites) are protected as national treasures and important cultural properties, while 6,064 buildings are
protected as listed buildings by the Law for the Protection of Cultural Properties (mentioned above; these
figures are as of 1% June 2007). In Britain, however, there are approximately 500,000 listed buildings.
The Planning (Listed Buildings and Conservation Areas) Act 1990 restricts any change of the current
condition for listed buildings. If someone wishes to change the condition of a listed building, that person
is required to obtain the permission of the authorities; this is called a ‘listed building consent’.  Since the
majority of historic buildings are listed, their current conditions cannot be changed without legal
permission. Listed building consents are issued by the Department of Culture, Media and Sport for
Grade I and II* listed buildings and by the local planning authority for Grade II listed buildings.
However, these permissions are not issued without a specialist’s advice. English Heritage plays an
important role in such considerations, and special commission is organized in some cases. In short,
professional opinions are referred to whenever the current state of a historic building is to be altered.
Due to this system, the architectural or historical value of historic buildings can be retained even after their
conversion.

3. Development of the British Conservation System

The British economy was reactivated during Blair’s regime. It is thought that the various deregulations
adopted since Thatcher’s time as political measures to encourage Britain’s economy were responsible for
this economic improvement. Allowing the conversion of historic buildings as a building conservation
technique was one such deregulation aimed at achieving economic independence. However, even though
the British authorities allowed conversion, they continued to protect the historical and architectural value
of the converted buildings. It is reported that the British building conservation system functions
extremely well. In addition, the British have been able to consider each individual case carefully and
select the best method, partly due to the slow process of conversion during the continuous recession.
This is because rapid development occasionally opposes conservation.

The Ancient Monuments Protection Act 1882 was the first act pertaining to historic building conservation
in Britain. While this was the beginning of legal protection of monuments, the 1900 amendment
expanded the scope of monuments to be protected to include even constructed monuments. Thereafter,
some nationally important historical buildings were protected by the Ancient Monument Consolidation and
Amendment Act 1913.

Further, the conservation of historic buildings was applied to town planning. The ‘Building Preservation
Order’, which protects certain buildings from being demolished under the guise of development, was
introduced by the Town and Country Planning Act 1932. After World War II, this system was revised to
refer to the current condition. The authorities began to compile a list, called the ‘Statutory List of
Buildings of Special Architectural or Historic Interest’, in order to decide beforehand which building is to
be included in the ‘Building Preservation Order’, if threatened with demolition. It leads to the so called
‘Listed Building’. The listed building system was introduced by the Town and Country Planning Act
1968, and this system continues to be in effect even now.

To summarize, the conservation of historic buildings was initiated for the purpose of protecting national
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cultural properties. Following this, The Town and Country Planning Act was enacted to enforce a system
to combat the development rush which occurred after World War 1. Thereafter, a more sophisticated
system was established during the recession, which occurred long after World War II.  For the first time
since the initial years of development, Britain had to confront problems related to fast-paced development.
Therefore, the new development gave rise to some new problems that the British had never experienced
thus far.

4. Recent Movements in Britain

At this point, let us examine the Oxford Castle Regeneration Project as a recent example. This project
involves redeveloping the redundant historic castle yard dating back from the Middle Ages into a new
sightseeing spot in the old town of Oxford. This project has received as much attention as another
example of conversion—this time from a prison into an excellent hotel.
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fig.1 Site Plan of the Oxford Castle
When this prison was shut down in 1996, its surroundings included numerous historic constructions,

including the Castle Mound, which was registered as a scheduled monument of the Ancient Monuments
and Archaeological Areas Act 1979. Some of the historic buildings on this site were from mediaeval
times, and others were constructed a little later. The site had a long history of repeated extension and
rebuilding, and almost all the buildings were listed buildings under the Act. The mediaeval castle
buildings were classified as Grade I, other important buildings were ascribed Grade I1*, and the Victorian
prison buildings were given Grade II.

Based on the development policy, this development was divided into two phases—the first involved
finding a successful method of building conservation, while the second emphasized incorporating modern
amenities in the buildings in order to make them suitable for contemporary usage. The Grade I and IT*
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buildings were restored by the Oxford Preservation Trust and are currently fitted with facilities for
education and exhibition, with hardly any changes made to their existing state. Meanwhile, a group of
Grade II Victorian buildings were largely remodelled and rebuilt for an entirely new purpose by the Trevor
Osborne Property Group of developers. In this process, new facilities were fitted into the old buildings,
and the prison buildings were converted into a hotel and commercial establishments. Therefore, from a
commercial viewpoint, this project was concluded successfully. At present, the hotel prospers, and it is
difficult to get reservations in it.

In this project, the planner ranked the buildings depending on their hierarchy of importance and
customized the manner of reconstruction based on the architectural value of the buildings. If all historic
buildings are conserved following the concept of ‘authenticity’ provided in the Venice Charter, it might
result in limitations regarding usage. Therefore, developers were permitted to remodel historic buildings
that did not have a high architectural value and given comparatively more freedom as regards their reuse.
For instance, despite the fact that the prison buildings were listed as Grade II listed buildings, many new
windows were inserted into the original walls in order to ensure proper lighting. This was done wherever
prison cells were converted into hotel guestrooms. Usually, such destructive changes are not permitted
because they cause considerable damage to the original buildings.
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fig.5. Entrance of the Hotel fig.6 Interior of the Hotel fig.7 New Windows
When I questioned the person in charge of the project (I interviewed Ms. Debbie Dance of the Oxford
Preservation Trust on 9" February 2007 at Oxford) about this, she informed me that this had been a
much-discussed problem. In the end, they had concluded that modern functionality should be given
priority. Moreover, they decided to convert the site into a commercial complex comprising a hotel and
made changes accordingly. However, the reconstruction was implemented based on the premise that it
would be possible to return the buildings to their former state after academic architectural investigation,
even if their original condition was ruined by remodelling. In this project, the developer desired a bold
remodelling, which the conservationist considerably opposed. The conservationist’s opinion served to
contain the developer’s bold ideas, and the issue ended with a conscientious decision. Similarly, the
conservation of historic buildings tends to be disregarded during the rush for development. However, in
the project under consideration, we can assume that we have sufficiently examined the necessary measures
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to ensure that the value of the original buildings is preserved. This is a laudable aspect of this
redevelopment project from the viewpoint of the conservation of historic buildings. On the other hand,
for the developer, this redevelopment requires more procedures than usual and also a lot of time. In the
above case, the Osborne Group accepted this condition. They recognized the importance of the historic
buildings and heeded the conservationist’s opinion. In this way, the redevelopment projected progressed
in conjunction with the conservation of historic buildings. Similar conditions prevail in other
redevelopment sites at various places in Britain.

In short, historic buildings were not demolished even during the redevelopment boom, because of the
smooth functioning of the historic building conservation system that was formed after much deliberation at
the time of the recession. Moreover, after the long experience in historical redevelopment projects,
developers have realized the importance of historic buildings, which has resulted in a virtuous cycle with
regard to their conservation.

5. Adapting the British Method to a Japanese Context

The conservation of historic buildings through conversion is likely to be very useful in the future for Japan.
In particular, it will aid town planning by making regional heritage buildings usable. Many local
societies in Japan have begun to design characteristic townscapes including a conserved local historic
building which may not necessarily be precious from the perspective of architectural history but would be
important for each local society. For making such historic buildings reusable, conversion must be very
effective. Therefore, conversion appears to have become one of the most practical techniques for historic
building conservation in Japan. However, it is necessary to address a number of concerns before
introducing the British system in Japan. These concerns originate from the differences between the
respective building conservation backgrounds in Britain and Japan and are described in Chapter 2.

The first problem that is already mentioned is that in Japan, there are too few historic buildings whose
conversion is legally restricted. In Britain, approximately 500,000 buildings were specified as listed
buildings, and the process of construction was examined and controlled by the local government before
developers were allowed to change the current condition. However, even if a similar restriction is
imposed on cultural properties in Japan, it will be ineffective because a number of historic buildings in
Japan are not under legal protection; moreover, few such buildings are considered to be cultural properties.
Therefore, even though it is necessary to improve and convert undesignated historic buildings for reuse, it
is impossible to legally prevent the developer from carrying out any destructive work. On the contrary,
these buildings are more likely to be demolished, as a matter of fact. Therefore, it is necessary to list
more historic buildings and impose legal restrictions on the number of changes that can be made to their
current conditions as soon as possible. For this, it would be desirable to increase the powers of
authorities by enforcing the Law for the Protection of Cultural Properties. For instance, the number of
listed buildings could be increased under this law. In addition, we should also consider introducing new
methods based on other regulatory systems like the Building Act, the Landscape Act, and so on.

Further, it is important to increase the governmental control on the process of construction work during
conversion. In Britain, almost all historic buildings have been converted only after the local
government’s approval, called a listed building consent, because the law specifies almost all these historic
buildings as listed buildings and no construction work can be carried out or change made in their current
condition without permission from the government. In this process, developers of all projects, including
those for historic buildings, have to obtain a specialist’s opinion on whether or not their plan is likely to
damage the building’s architectural value. In other words, the opinions of specialists such as
architectural historians are reflected in all the construction work undertaken in Britain. However, in
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Japan, there is no system to check such development, except for buildings that are specified as cultural
properties. Even though conversion appears to be an effective method, we cannot check whether the
architectural value of many of these buildings would be ruined due to construction work carried out to
make them reusable. Even in Britain, where the checking system was apparently perfect, numerous
historic buildings fell prey to the crisis of demolition during the development rush. Needless to say, we
hope that more thought will be given to the establishment of such a system in Japan.

It is also important to consider the reusability of historic buildings from the viewpoint of safety. Historic
buildings often do not conform to the present safety standards. Moreover, enforcing these standards
while remodelling a historic building occasionally ruins the building’s architectural value. In addition,
from the legal standpoint, the safety standards do not apply as long as ‘building operation’ is not
undertaken in historic buildings, because the Building Act in Japan allows for some ‘exceptional measures
for existing buildings’. Due to this act, some owners do not change the current building conditions,
because if they carry out building operations, it would not be possible to retain those conditions, as
mandated by law. However, as compared to modern buildings, historic buildings require the
implementation of more safety measures before they can be reused. Therefore, we should examine
individual cases to ensure that the developers have implemented safety measures in historic buildings
without ruining their architectural value. Further, it is necessary to formulate a building conversion
system that accounts for such concerns. Many foreign countries positively encourage research on this
aspect of development. For instance, English Heritage, a government agency, has initiated research on
fire prevention and remodelling of historic buildings in order to make them suitable for use by physically
handicapped persons. In Japan, too, we need a corresponding research.

6. Conclusion

Conversion can increase the value of historic buildings, in addition to making them suitable for use. We
can conclude that in Britain, this method has proved gainful from the viewpoints of commerce as well as
conservation of British historic buildings. In the future, this technique could be effective in any country.
However, for this, it is crucial to establish a system to ensure that conversion does not ruin a building’s
architectural value; this system should evaluate each case from the viewpoint of architectural history and
present an appropriate judgement. We should not forget that Britain has a checking system in place to
protect the architectural value of its buildings, and this system practically prevents developers from
carrying out redevelopment recklessly. It is necessary to not only promote conversion for commercial
purposes but at the same time prevent the loss of architectural value with respect to building conservation.

Britain currently has an effective system wherein the developer is required to heed a specialist’s opinion.
The conservation of the historic buildings is practised even during large-scale redevelopment, where a
booming economy exerts strong pressure to destroy historic buildings for immediate profit. Developers

usually make bold changes to the present conditions of historic buildings during such a development boom.

Therefore, in such times, there is an even greater need for a system that will control reckless development
and protect the architectural value of buildings.
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Abstract

Post-war Japan witnessed the construction of many school buildings with standard designs; however, today,
these school buildings pose certain serious problems. First, school buildings made of reinforced concrete
have become decrepit, and they require reinforcement to withstand earthquakes. Second, there has been an
increase in the number of vacant classrooms and closed school buildings because of the declining birthrate.
Through this study, we describe certain school-building renovation and conversion models that have been
comprehensively examined from the perspectives of architectural planning, structural engineering, building
production, and architectural environment. We believe that these renovation and conversion models that have
been comprehensively examined will be useful and effective against the stock management society.

We have proposed several models for school renovations and conversions. In this report, I will propose some
of these models based on the following two patterns: (A) renovations of old, traditional school buildings
to change them into contemporary and functional schools and (B) a complete conversion of vacant school
buildings to other public facilities for the local community.

Through these project models, we show that the renovations and conversions of school buildings based on
comprehensive consideration are effective with regard to cost, energy, and provision of amenities.

1. Introduction

1.1 Background

In post-war Japan, construction of many reinforced concrete school buildings with standard designs rap-
idly spread. Among elementary and secondary schools alone, the number of such public school buildings
amounts to 55,000. Moreover, it is regarded that school buildings over 20-years-old constitute more than
70% of all public elementary and secondary school buildings. In addition, it is an established fact that a large
proportion of this 70% of school buildings was built before 1981 when the new quake-resistance standards
were set. Currently, in Japan, earthquake retrofit is being progressively performed on such school buildings
as part of a national project. The completion of this project had been targeted by the end of 2006; however,
the poor financial state of the national and local governments has delayed the process. In addition, most of
the school buildings are not only decrepit but also suffer from a functional shortage that incapacitates them
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to meet the requirements of the present education system with its curriculums and learning activities.
On the other hand, a declining birthrate in Japan has resulted in an increasing number of vacant class-
rooms and closed schools. The effective utilization of these spaces is an important issue faced by ev-
ery school and local government. It is difficult to sell these public school buildings and renovate them
to suit other uses because national funds have been invested in the maintenance of these buildings
by local governments. The easing of existing regulations has allowed the conversion of public school
buildings to other public facilities; however, encumbered by the difficulties of maintaining relation-
ships with different jurisdictions and by the complication of project finance distribution, many local
governments are still unable to find a feasible solution to the problem of effective utilization of school
buildings.

Therefore, renovation and conversion projects of many school buildings have not been comprehen-
sively considered. There are few model projects that have been renovated or converted comprehen-
sively, for example, Kohoku elementary school (Yokohama City) and Kyuhaku elementary school (Ohta
City). However, these model projects are nothing more than “the model”; most projects are still being
worked in each independent purpose.

1.2 Purpose of this project

The aims of our project were as follows:

1) To comprehensively propose more realistic renovation or conversion models for closed school build-
ings and vacant classrooms based on several aspects: architectural planning, structural engineering,
building production, and architectural environment

2) To frame realistic models that consider each “object” school building’s background and characteris-
tics by observing certain specific target school buildings

3) To formulate a general and versatile renovation and conversion method that proposes plans with the
consideration of each school’s surroundings and background

4) To arrive at a finding that ensures the future utilization of school buildings and to indicate its ef-
fectiveness with respect to cost, energy, and provision of amenities through a comprehensive consider-
ation of the planning models.

2 Brief of this project

Our projects were implemented under the local governments of two cities: Y City and T City. These
cities were faced with different situations. Y City is one of the biggest cities in Japan and has more
than 500 public schools. While the number of students was decreasing in some districts, in others,
it was increasing. Y City also had many old, traditional school buildings that needed to be repaired,
reformed, and reinforced. On the other hand, T City is located in a big residential district, which was
developed as a new town in the 1970s. Just prior to the implementation of our project, T City had been
facing a serious population problem in that an increase in the number of elderly people had been con-
comitant with a rapid decrease in the number of children. Therefore, the city had six vacant school
buildings that were temporarily being used as public facilities without any reform or repair.

We had proposed some models for the renovation and conversion of existing schools in these two cit-
ies. In this report, I propose four models categorized under two patterns. These patterns are as fol-
lows: 1) renovation of old, traditional school buildings to contemporary and functional schools and 2)
complete conversion of vacant school buildings to other facilities for the local community.

3 Renovation of old school buildings to contemporary and functional schools

3.1 KAM Project

This project aimed to remodel a secondary school building into a school with a new curriculum,
which provided education primary through early secondary levels. Our remodel target school was
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N secondary school located in the KAM area in the southern tip of Y City. N secondary school had
several vacant classrooms because of a decrease in the number of students in this area. Moreover, in
K elementary school that is situated adjacent to N secondary school, the number of pupils was also
decreasing. Consequently, teachers of these two schools had tried to introduce informal and flexible
learning by providing adequate staff and utilizing spaces in these schools. In addition, they had intro-
duced a departmentalized classroom system and a new curriculum for students across nine academic
grades from elementary to early secondary school. We proposed to convert N secondary school into a
new nine-grade school through the implementation of a new concept [Fig.1].

The objectives of our plan were as follows:

1) To design a small nine-grade school by putting to use the intimate and calm atmosphere of these
schools

2) To find a new method of schooling that sets the foundation for future schooling styles across Y City
3) To propose a new curriculum with renovation models

4) To divide the nine-grade school to lower school, middle school, and upper school

5) To change the existing school library, computer room, and audiovisual room to well-developed
learning centers and set them in the center of the school

6) To change the barrier-free design

7) To take advantage of the structure by removing a part of the floor slab or by constructing rooms on
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Fig.1 N secondary school renovation: proposed plan

3.2 SAK Project

S school, the target school in this project, consisted of an old school building that was constructed in
a traditional style [Fig.2]. It is located near the center of Y City. The building of S school has been ex-
tended on four occasisons and the oldest part had been constructed in 1959. The school building was
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decrepit, and it needed not only a seismic retrofit but also reform or repair. Although the school had
been successfully experimenting with a small-group teaching system, it encountered problems the
preceding year due to a shortage in classrooms that was brought about by an increase in the number
of students. We aimed to perform the following tasks in order to comprehensively renovate the school,
while considering economy and effectiveness [Fig.3].
1) Change it to a high-speck school building by effectively appending structures to the school build-
ing—to transform spacial composition to suit an informal learning environment and to implement a
barrier-free design style for normalization as a community facility
2) Create a comfortable learning and living environment—to introduce energy-saving designs and en-
sure psychological comfort
3) Improve school safety—to protect students from intruders and reinforce and repair the building by
incorporating functional changes
Finally, the performance of the abovementioned tasks would produce an effective renovation model in
an ecological and economical way.
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4 Full conversions of vacant school buildings to other public facilities

4.1 KIR project

The KIR area, situated in the northwest part of Y City, is a residential area that is not well connected.
This led to an annual decrease in the number of young families residing in this area; consequently, the
number of students also decreased in the three elementary schools in this area. Subsequently, the lo-
cal government put the students of the three elementary schools into one of the schools, while another
school building was converted into a public facility for the community. The government was undecid-
ed on the how to use the third building, which was the oldest one. We surveyed the conditions in the
three buildings, the public facilities and service network in this area, and the need of the local people
for public service. We then proposed a plan on how to utilize these school buildings and also demon-
strated through a conversion model how one of these buildings could be changed into a lifelong learn-
ing facility for the local people belonging to different generations [Fig.4]. We designed the conversion
model as follows:

1. By changing to a more functional design, we promoted effective communication among users be-
longing to different generations.

2. By removing some floor slabs or parts of the building, we strengthened the base of the building, and
maximized the utilization of its large capacity.

3. By removing some floor slabs or parts of the building, we constructed an atrium using glass to al-
low natural light, and we built a rooftop garden to serve an ecological purpose.

4. By developing the schoolyard, we converted it into a multipurpose park for people living nearby.
On the presentation of this conversion model, the local and city governments directed that the differ-
ent functions (day-care
center, recreation and
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4.2 HGN Project

HGN elementary school had closed down in 1995, and its building
was being used as a provisional public facility [Fig.5]. This school
building was located next to the main pedestrian street and also near a
railway station. As a result, local people visited this public space on a
daily basis. However, the building had not been repaired or remodeled
for public use, and it stood as a typical, traditional school building. We
believed that a conversion model based on this building could act as a
general model for many traditionally designed school buildings in Ja-
pan.

Subsequently, our team proposed two conversion models (pattern A
and pattern B).

Pattern A: We suggested changing the school building into a complex
facility that included a community center and office spaces for lease.
The neighboring area did not house a community center, notwith-
standing the systematic improvement in community facilities in T
City. We also surveyed the actual state of the existing community cen-
ters in T City. Therefore, we converted the HGN school building into
a community facility for different generations, i.e., a day-care center
for the elderly, an after-school care center for children, and a lifelong
learning center for the local people. In addition, since the location
of the building was convenient for business, we converted the upper
floors into a welfare office and an office space for Soho [Fig.6].
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Pattern B: We attempted the entire conversion of the traditional school building into a dwelling facil-
ity for the aged. In Japan, traditional school buildings have approximately the same span, module, and
floor height. A classroom could be changed into a traditional Japanese dwelling space (2 rooms, com-
prising the dining room and kitchen). In addition, half the space of a classroom could be changed into
a bed-sitting-room for singles. We proposed care houses for the aged who required nursing care and
housings for healthy aged people [Fig7,8,9].
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5 Conclusion and future tasks

In this report, I explain the main concepts and functional proposals pertaining to each project; how-
ever, as each plan indicates, these proposed models are based on comprehensive consideration. From
the viewpoint of facility or cost management, it is certainly disadvantageous to continue using school
buildings by carrying out repeated renovations that are funded in a segmentalized manner, similar to
the process many local governments adopt. Thus, with the implementation of this project, the follow-
ing will be brought into effect: (1) it will be required to adaptable change in software in public works,
and it should be planned comprehensively from united or city government level. (2) an adaptable and
effective financial system in place of a rigid system, and (3) a review of the compartmentalized public
administration system.

On the subject of the conversion and renovation of school buildings, it is important to ask the follow-
ing questions with regard to long-term planning.

1. For how many years will this building be used?

2. Which is the most important point involved in this task (renovation or conversion)?

3. How high spec do we need in each renovation or conversion task?

4. Is there a need for convert or renovate this building based on people’s future needs?

A consideration of all the abovementioned aspects is required to provide effective cost management
on every conversion and renovation work that is undertaken. Moreover, we will try to do a trial cal-
culation on each proposal model plan that we designed, and try to indicate relationship between these
proposal models and cost-benefit.
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Abstract:

It is Hoshin KURODA, the first architecture critic in Japan, that insisted for the first time the
conversion to conserve occidental traditional style architecture in this country. He pretended as a realist
and not as a conservation fundamentalist, the activation of the Shimbashi station, the first railway station
in Japan, to a museum, soon after the decision to deprive it of the use as a passengers’ station and its name.
It is also to remark that it is in the Tokyo Asahi Shimbun, one of the biggest national daily papers of the
period and not in the erudite medias, that his opinion was published.

Kuroda’s thesis was furthermore excellent by taking into account its previous use and its
geographic particularities and by seeking a method to make coexist the old architecture with the new
building. Moreover he proposed not only the architectural activation but also an urban design of its
surroundings under the influence of the city beautiful movement and the medievalism funded on John
Ruskin, William Morris or Viollet-le-Duc then introduced in Japan.

This is very the root of the method of architectural conservation through conversion in Japan

which is easily used today.

0. Problematics:

Building activation is undoubtedly as old as the birth of architecture. However, until when can
we go up to find the beginning of «intentional conversion»? There are probably two origins for that. One is
born in the concept of sustainable development which is enough recent; it is what our COE aims to deepen.
The other is born to transmit architecture to future generation through conversion. This last concept later
will lead into a legislative system whose reasoning is not any more sentimental but scientific. Our study is
focused on the concept of architectural conservation through conversion in Japan because this type of
reuse, being based on popular feeling, facilitates dialogue with owners to conceal and because the success
of this type of conservation enlightens people, which will push additionally the sustainable development

type architectural conversion.
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Moreover, our study limits the object: occidental traditional style architecture in Japan. In the
history of historic building protection in our country, only Shinto shrines and Buddhist temples, in other
words, religious architecture, have been legislatively protected since the Meiji era. But not only their form
or function are largely different from the civil architecture of which our COE considers the conversion, but
also the religious architecture is for the majority made of wood. It means that the historic building
conservation does not give us idea to activate contemporary ordinary and civil buildings made normally of
the other materials. This is why we limit the research field.

A intensive review on the existing researches shows us that it is only my study' which answers

directly to this question so that, relying on it, this paper analyses the activation project of the Shimbashi
station [Figure 1] to a railway museum by Hoshin KURODA.

1. Problems of the inconvenient
emplacement to be a central station:

When the Restoration Government
made a project to construct a railway between
Tokyo and Yokohama in the beginning of the
Meiji era, Tokyo was already a monster city
counting almost one million of population. The
railway had to be drawn, just like in European

cities, along the city edge and the station had to

o Bk B be placed on the most nearest point to the city

Figure 1: The Shimbashi station centre. Constructed within these conditions, the
(From Meiji Taisho showcase:

http://showcase. meijitaisho.net/) Shimbashi station was very far from the

Nishon-bashi (the Japan Bridge), central point of
the whole road network in Japan". It is fact that the Tokyo railway carriage was created in 1882 to connect
the Shimbashi station to the city centre but naturally a locomotive mass transit system with its own railway
was required to reach there without road congestion. Furthermore, the Ueno station was created as a first
private locomotive railway terminal in Japan for the Nihon Railway on July 28" 1883 but it was also on
the edge of the old city centre so that the rail extension was also required.

The crucial point for the Shimbashi station is Tokyo shiku kaisei (Tokyo urban restructure
project) which decides to connect the Tokaido line to the Tohoku line:

«The railway between the Shimbashi and Ueno stations must be connected with a new station in
the Kajiya bridge area and in the north of the Mansei bridge.»'™

The Government thus decided to construct a central station, future Tokyo Station, and it was this
decision that made Shimbashi station out of use. The construction work for the railway penetrating the city
being engaged on September 17" 1890, it was only on 14 December 1914 that the Tokyo station was
opened and it was very at this moment that the Shimbashi station was out of use at the end of forty three
years function. We can find an article on the opening day of the Tokyo Station in the Tokyo Asahi Shimbun
(Tokyo Asahi Newspaper) on 21% December 1914 reporting «The first day visit to the Tokyo Station / 300
staffs seemed glad / Passengers were surprised of its splendour». Aside this report, we also find an article
whose titre is «The last day of the Shimbashi station». It begins with the following sentence:

«The Shimbashi station! How nostalgic its name sounds! Oh, it became a seed of memory from
today. »
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2. The first thesis to prevent the demolishment:

The conservation proposal through conversion of the Shimbashi station is not for a building that
will be destroyed but for an architecture which is left without function. This is a big conceptual progress
for the occidental traditional style architecture conservation in Japan, because it makes recognize the
architectural value before its demolishment and it may thus conduct to a realistic activation program.

So let us examine the thesis of Kuroda published in the Tokyo Asahi Shimbun on 8-9™ August
1914 with a titre of «Activate the Shimbashi station as a Railway museum» "

We have to remark that this is the first thesis written to prevent the demolishment of the
occidental traditional style architecture in Japan. Almost all the thesis for the architectural conservation
had been presented too late for their preservation; they were anything but an essay funded on nostalgic
memory. But in the problematic of the Shimbashi station in 1914, a «preventive conservation thesis» was
published for the first time in the history of the occidental traditional style architecture conservation in
Japan.

Furthermore, we have to note two particularities: the first is that Kuroda is not an architect but an
art critic and the second is that it was in a newspaper that the thesis was published. These mean that his
opinion might generally enlighten the readers and that the architectural conservation gained a popularity
getting out of the academic circle to the popular field.

3. The Shimbashi station or the Shiodome Station:

The reason why the Shimbashi station is disused is the necessity to connect the Tokaido line to
the Tohoku line with constructing a central station. Because his form as a terminal did not permit the
passage, another station had to be built between the Tokyo station and the Shinagawa station. For that, the
railway was branched off in the west of the Shimbashi station to construct the Karasunomori station which
had been already constructed on December 1910 and newly designed by Atelier Tatsuno-Kasai by
Renaissance style in March 1914.

The Karasunomori station becoming a passengers’ station, the Shimabashi station was obligated
to be a specialized freight depot at the same moment of the opening of the Tokyo station on 20™ December
1914.

This function change caused a problematic of its name conservation. Just before the opening of
the Tokyo station, the Karasunomori station deprived the Shimbashi station of its name as a passengers’
station and the old Shimbashi station, being a freight depot, was renamed Karasunomori station. And it
was not anyone but Kuroda that was opposed to it. «Activate the Shimbashi station as a Railway museum»
was developed to protest to this conceptual change which conducted him to conceive an architectural
conservation through activation. Kuroda accuses with the following sentence:

«Taking a dead man’s name to name someone can commemorate this alive person but if we take
a living man’s name, it is stupid.»

«The Shimbashi station has worked without break for forty three years since his naissance. It is
fact that now a great one (i.e. Tokyo station) is born but it is very heartless to kill him and deprive him of
his name to give it to a new one (i.e. Karasunomori station).»

Is the personification is a Kuroda’s strategy? This thesis being published in a popular newspaper,
it was perhaps convincing to employ this method.

This naming problem interested not only Kuroda but also, for exemple, Hanjirou FURUKAWA,
vice minister of the National Railway Agency. He emitted the following comment in the Tokyo Asahi
Shimbun on July 15" 1914:

«Now the name of Shimbashi connotes Tokyo and the name of Tokyo connotes Shimbashi. It is a
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habit. [...] Even if the present Shimbashi station is conserved in the present site (and even if it is removed
somewhere) and used as a freight depot, it is reasonable to continue to call it Shimbashi station for our
future memory.»

This article tells us that even among the executives of the National Railway Agency, there was a
protestant for the name change. It shows also that Shimbashi meant whole Tokyo in this period because of
the strong image of «civilisation development (bunmei kaika)» of the Shimbashi station. In this context,
this opinion was similar to that of Kuroda.

But both were neglected. The Tokyo Asahi Shimbun reports on 3™ September 1914 the decision to
give the name of Shimbashi to the Karasunomori station. According to this article, this change was a result
of requests advanced from the people and the same journal reports on 4" the change of the name of
Shimbashi station to Shodome station.

4. Spiritual conversion for conservation:

Now let us enter in the analysis of Kuroda’s conservation thesis; what was his concept and what
was his logic?

First of all, he points out the earliness of the Shimbashi station:

«Not only this building is the first railway station but also the first architecture built with
occidental material, structure and style in our country. It is said that a small brick building had been
constructed in Tatsunokuchi before it, toward 1869, but after its demolishment, the Shimbashi station is the
oldest occidental style architecture.»

As Kuroda insists that «the art of an era is a representation of the spirit of the age and the art of a
country is a representation of its national characters»" in another thesis published in the same period, he
gives importance to the reflex of the spirit of the age or the national characters on the architecture and the
art. We can understand his conservation thesis in this context.

But he can not advance beyond the remark on the earliness and can not ask its quality for
example its aesthetic value. In this point, this thesis did not go beyond those published to conserve some
primitive occidental traditional style architectures in Japan in previous periods. The following sentence is
one of the proves for that:

«Of course the Shimbashi station was designed by a civil engineer and we can not appreciate it.
The aesthetic value may be almost zero. But anybody can not deny the fact that it is the oldest and it is
because of this point that we can not neglect its historic value.»

This undecided expression was a limit of Kuroda. He published an essay titled «Tokyo by
architecture» from January to March 1912 in the Yomiuri Shimbun and we can find a paragraph titled
«Impression around Shimbashi» which critics violently the Shimbashi station as a main entrance of the
capital:

«First of all, though the Shimbashi station is built of stone to be dignified, it is too unrefined.
Such appearance makes us to take it for a warehouse. It is fact that its oldness gives nuance but it does not
go well with today’s Tokyo. An architecture of two or three hundreds years old wears a positive antiquity
in London and an architecture of the Tokugawa era is interesting in Tokyo, but I can not appreciate this
product of the Meiji era.» "'

This negative article was published only two years before «Activate the Shimbashi station as a
Railway museumy. It means that it was a big spiritual conversion for Kuroda to take this architecture in
the positive context and we can say that he invented the concept of earliness for that.
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5. Activation as a new method for conservation:

Not only today but also in the past, the architectural conservation is impossible only with ideals
thesis. Until the Taisho era, there were a certain number of conservation thesis for the occidental
traditional style architecture in Japan but they did not propose concrete method so that, without some
exceptions of partial preservation, all were demolished.

Recognizing this weak point, Kuroda proposes a concrete method which enables the conservation.
It was, as we can see it in the title of «Activate the Shimbashi station as a Railway museumy, an activation
thesis:

His thought on architecture of this period is shown in «Kenchiku hihyou no hyoujun (Standards
for the critic on architecture)»"" and among the standards, he points out «beauty of contents». To deal with
it, he defined a classification to each use. Indeed, in Toshi no bisou (Embellishment of the city)*" of the
beginning of the Showa era, he insists that an architecture must be designed according to its use.

The Shimbashi station will be deprived of its use as a passengers’ station by the Karasunomori
station. For Kuroda, thus, the lack of the use must be filled to save it as an architecture. For that, Kuroda
proposes the activation as a railway museum.

It is fact that, until then, there were several conversion examples of the occidental traditional
style architecture but the thesis of Kuroda is the first that proposes the conversion for conservation. This
conversion is not a simple change of use but an activation to add a new value in order to save a disused
architecture. The method to which we easily resort today for the architectural conservation was born like
this in the beginning of the Taisho era.

Now let us analyze the contents of the thesis. It might be sure that the former use of the
architecture inspired Kuroda to propose its activation as a railway museum:

«If the building is converted to a museum and several objects concerning the railway are exposed
in it, the relation between the museum and its properties will be very interesting. This point surprises other
museums which are really boring.»

Furthermore, Kuroda takes into account its geographic situation which is rarely considered even
today:

«Because the railway museum belongs either to the transport museum or to the post museum, it is
worth while making it independent. Particularly it is convenient that the ministry of the post is situated
nearby.»

Kuroda does not propose anything but, with taking into account the previous use and the
geographic situation, a very «railway» museum. In particular, we have to remark the consideration on the
geographic situation; it will be analyzed below in detail.

It is also to remark that Kuroda is not a conservation fundamentalist but a realist. He does not
propose a rigid conservation without activation but accepts the use change and the plan modification
caused by it. He shows its cohabitation with the new use as a freight depot and try to make a compromise:

«To make a museum, we have to convert only the current ticket gate, various class’ waiting room
and some parts of the first floor. To be served for the freight depot, the platform and the others may be
destroyed or converted. Perhaps the National Railway Agency is not too poor to conserve them as they
are.»

This proposition is really by a specialist who knows well architecture.

Thus, this activation thesis by Kuroda is not only the first proposition of the occidental traditional
style architecture conservation through conversion but also a high quality proposal with taking into
account the previous use and the geographic situation and considering the cohabitation with the new use.
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6. Toward the city beauty:

Kuroda goes further. He proposes not only the architectural conservation but also an
embellishment of its neighbourhood. It is a naissance of conservation thesis founded on the city beautiful
movement:

«It is extremely suitable to plant trees in that place to make a square and to erect statues of
meritorious persons for the railway.»

The end of the Meiji era and the beginning of the Taisho era are the debut of the age of cities. It is
exactly in this period that a concept to design architecture in its urban context was born. For an early
example, we can cite an article of Hideo MAMIZU criticizing that the Imperial museum of Kyoto
designed by Tokuma KATAYAMA in 1895 does not take into account the urban context of Kyoto™. The
construction of Marunouchi called Iccho London (Londoners’ block) being almost achieved, the concept of
city beauty was more and more deepened; in fact, it is from this period that urban architectures begin to be
designed with a rotunda.

According to Masami TANIGAWA, Kuroda is the first critic who payed attention to the city in
such turning period:

«His critic is funded on his own thesis on cities. For him, it is not the architectural beauty or
ugliness but it must be the effect or the influence given by the architectural beauty or ugliness that that
determine its value. Such thesis, being yet very strange for the epoch, seems very primitive but has to be
highly evaluated.»™

Furthermore, we are interested in the fact that Kuroda is not an architect but an art critic, even the
first architecture critic in Japan™ and that he points out the park as one of the seven conditions that
determines the city beauty™".

These facts mean that Kuroda was able to consider the conservation of the Shimbashi station not
only on the architectural scale but also on the urban scale and that the critic could imagine the city beauty
achieved by the installation of a small square around it. In this point, his ability was eminent.

7. Interest in the medievalism:

«Activate the Shimbashi station as a Railway museum» being the first thesis that was
documented to conserve previously an architecture, it gives us a very romantic impression which we can
not feel from the conservation thesis proposed at the same period to save Buddhist temples or Shinto
shrines.

We can find some common points, like an honest expression of structure and material and an
accent on functionality, with the rationalism insisted by some medievalists like William Morris or Eugéne
Viollet-le-Duc in the second half of 19" century.

As Ruskin sho (Abstract of Ruskin) by translation of Torajirou SAWAMURA would be published
as 8" volume of Shumi sousho (Pastime series) edited by Kuroda in 1915, we can say that the critic had
been interested in the medievalism™"

According to Akira HASEGAWA, Ruskin genkou roku (Ruskin'’s sayings) had been already
published in 1908, Shakai kairyou ka to shiteno Ruskin (Ruskin as a social reformer) and John Ruskin no
kenchiku ron hoi (Complement for John Ruskin's architectural thesis) in 1909*". Also the bachelor thesis
of Masao TAKAMATSU titled «Kenchikuka no shuyou (Moral of architects)» influenced deeply by
Ruskin had been serialized in Kenchiku zassi (Architectural review) from September to November; being
the same age as him, Kuroda seemed also influenced by the medievalism.

It is fact that we do not have any proof to show that Kuroda was touched by Ruskin with a
conscience for conservation, but, according to Hiroyuki SUZUKI, Ruskin’s conservation concept was
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founded on the «sentiment for the epoch»™; this is very similar to Kuroda’s concept of «spirit of the age».
Kuroda had been very critic to the Shimbashi station but to face of its conservation, the medievalists’
conservation thesis seemed occur to him. Also «Activate the Shimbashi station as a Railway museum» is
the first conservation thesis in which we can observe the influence of foreign architectural thoughts.

8. Proposition to remove and reassemble the Shimbashi station:

After all, Kuroda’s proposition being not realized, another was published in 1917. What was
proposed was to remove and reassemble the Shimbashi station and the proposed use was also a railway
museum. But its concept was completely different form that of Kuroda:

«Built to open the first railway in our country for the Keihin section, this edifice was inaugurated
by His Majesty Meiji with a big ceremony in September 12 1872. Almost every year for forty three years
since then, His Majesty Meiji went to all over Japan. The station having such a deep relation avec His
Majesty, there is a proposition to remove and reassemble it in the Meiji Jingu Park in order to conserve it
eternally.»™

What we can observe here is the imperialism and nothing like Kuroda’s appreciation for the sprit
of the age in the beginning of the Meiji era, his attachment to the station’s name or his proposition with
taking into account its previous use and geographic particularity. Because the imperialism was not fully
strong in this epoch, the proposition did not have ill will. After all, this proposition was not realized.

9. Conclusion:

Before the connection project between Ueno
and Yokohama, Kuroda’s point view on the Shimbashi
station had been very negative. But facing on the danger
that its name might be deprived, he changed his opinion
with finding in it the sprit of the age in the beginning of
the Meiji era.

Furthermore, his thesis was characterized by its
realism; in fact, he proposed its activation with taking
into account its previous use and its geographic
particularity. We can also conclude that it developped
excellently the architectural conservation to the urban
design under the influence of city beautiful movement
and the medievalism of the epoch.

But, finally, this proposition not being realized,
the Shimbashi station was burned out at the moment of
the terrible earthquake of Kanto on 1% September 1923.
We have to say that «Activate the Shimbashi station as a
Railway museum» could not influence the mass

—

popularity.
Figure 2: Reproduced Shimbashi station in the

Almost ninety years after Kuroda’s proposition
valley of skyscrapers

and eighty yeas after the demolishment, the Shimabshi
station is reproduced in the valley of skyscrapers in Shiodome and a railway history exposition room is
installed in it [Figure 2]. We doubt ourselves what Kuroda, instigator of the city beautiful movement, says

xvii

about the extreme and ugly change of the urban context™".
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Abstract

Why the local living environment in old Saida failed to improve with a going on conservation and a tourist-
led development project? Au contrary it got worse. And how much reviving the historic city center and
monumental heritage participate in reviving the local living environment within the historic cities? These
questions are clearly addressed in the context of the local Agenda 21 and in the 3" international seminar of
small coastal historic cities held in Saida. Within the context of sustainable development, this research aims
to evaluate the conservation experience and the tourist-led development project and their role in relation with
the local living environment, it relies on a comparative analysis of collected data threw questionnaires
conducted in the years 1996, 2000 and 2007 to detect the livelihood and living environment in old Saida. It
concluded that the going conservation and tourism activities are simply tourist-led conservation project that
didn’t reach or affect the locals or their living environment and for sustainable development their
involvement in the conservation and benefitting from the tourists activities is essential.
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1. Introduction

The urban conservation practice in Old Saida introduced several successful individual projects for the main
historic buildings and the historic city center. On the western facade, cafes, small restaurants and souvenir
shops invaded the touristic area. Despite the renovation of the infra structure, the tourist-led conservation
project and the efforts of the city municipality to revive the city center, the condition of the locals and their
living environment didn’t improve. In fact it got worse, but why? And how much the conservation practice
and the related tourism industry can participate in a proper and sustainable development for the local living
environment? Such issues were clearly addressed in the context Rio declaration (the local Agenda 21) and in
the 3" international seminar of small coastal historic cities held in Saida. This research relies on a
comparative analysis of collected data in 2007 with others collected in 1996 and 2000 by Hariri foundation
as indictors to the changes in the livelihood and living environment in old Saida. Within the context of
sustainable development, we aim to evaluate the conservation experience and the tourist-led development
project and their role in relation with the local living environment. Old Saida is a small typical Arabic
Mediterranean city with great heritage that the world recognized and the locals look at with pride. The
challenges facing the live and successful conservation and tourism experiences in Saida are great. Hopefully
this research will not only contribute in sharing this experience but also as an indicator of the values of the
local living environment to any sustainable development project in the historic cities.

2. Methodology

The living environment is the physical space where locals live and practice their social live. This
environment has a complex fabric, clusters of court houses particular to Islamic and Arabic historic cities. In
this research, we discuss the historical values of individual monuments, historic city center and the living
spaces within historic cities. Those values justify and compensate the costs of conservation. We also discuss
the relationship between conservation practices and sustainability and the relationship between tourism as a
natural option for conservation projects and sustainability. The sustainability is a wide word and papers
aren’t enough to describe, but in this research we discuss the aspects of local citizens' rights and the necessity
of their participation in any development project within their local living environment, furthermore, the role
of local authorities as provider and protector of this right, all in the contexts of Local Agenda 21 as a
reference. To detect the locals' participation, benefits, changes in their livelihood and their living spaces, we
conducted a questionnaire. The questions asked are similar to previous questionnaires conducted by the
Hariri Foundation in the year 1996 and 2000 and considered as a database to be used for the western facade
design competition organized by the Lebanese ministry of public work. For us this comparison will be use as
indicator for the changes in the locals living environment which reflects for sure whether the development is
reaching locals and their environment or not. With the relationship with the context of the Local Agenda 21
it will be easy to determine whether the development could be considered sustainable or not. This research
consists of the following steps:

a) Evaluating conservation practices in old Saida. We distinguished two groups. We also highlighted the
Saida International Seminar and its results. All by answering the questions; why, When, how and who?

b) We describe the current situation of the living environment by using the results of the questionnaire.

c) We discussed the aspects of sustainability in the conservation projects.

d) We discussed tourism industry and how tourism can participate in the sustainable development.

e) We highlighted the role of local authorities and some useful recommendations from the Local Agenda
21and the Saida international Seminar.

f) And finally we could conclude that involving locals' and their living environment in the conservation
practices and getting returns out of the tourism industry is one of the essentials for sustainable development
within a proper guidance from the local authorities.

3. Conservation and Rehabilitation of Architectural and Urban Heritage.

3.1 Conservation and restoration practices.

We can divide the conservation and restoration projects in Old Saida into two groups. The first group
consists of buildings with historic and religious values. The owner is the government or a religious
organization while the sponsorship and execution management are by an NGO (mainly the Hariri
foundation). The second group consists of building with some historical values, but more personal for a
certain family. In this case the owner is the sponsor and the execution manager. The restoration approach is
more flexible than the one followed by the first group, and the objective is to introduce a new function to the
restored structure. Examples for those two groups:
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a) Al'omari Mosque. It is a structure located on a high hill of the old city facing the Mediterranean on the
west coast (Fig.1, no 11). Built by the crusades as a church to serve the knights Saint Jean L’hospitalier in
the mid 13" century, then transformed into a mosque during the Mamlouk period in the late 13™ century and
named Al'omary mosque. Currently few elements of the old structure remained; the supports of the southern
wall and some of the praying hall cross vaults. It was in the 18" century that the mosque was named by the
Grand mosque. The earthquake in 1837 followed by the bombardment of the Anglo - Austrian navy in 1840
damaged the mosque .During the restoration between 1848 and1849, new elements were added to the south
elevation , some modifications in the windows and
the cross vaults and some stylistics elements were
added to the Minaret. After its destruction by the
Israeli bombardment in 1982 the late prime
minister Mr. Rafic Hariri (a native of Saida with
great wealth), decided to build a new mosque for
the city, but the municipality and local citizens
expressed their desires to see the Grand mosque
rebuilt. With the support of the Wagf office in
Saida the preparation for the reconstruction was
handled to professor Saleh Lamei (the director of
the Islamic architectural heritage center in Cairo).
The reconstruction project started in Feb 1983 and
finished in Jan 1986. It consisted of 4 steps: 1)
Topographical and  graphical scan and
photography. 2) The reinforcement of fragile
roofs and walls. 3) Analysis of the different
materials and mortars originally used. 4) The
proper restoration. The project earned the Agha-
khan prize in 1986.

b) Khan El Frenj. This structure composed of
two stories and was constructed using the baring
walls on continuous footings and built with
sandstone (Fig.1 nol). It has a rectangular shape
but the caravanserai itself is a square (58*58m),
and contains a court (48*48). In the ground floor
there is a stable of (12.5*%22.5m). Voyagers of
17the century wrote about; built by The prince
Fakhereddine II late 16™ century to become the
center of commerce with France( Residence and

trading place for French merchants).By the 1 _ Khan E'lfrenj 11— Al'omari Mosque
impulsion of Ahmad Basha al Jazzar it was empty 2 — Khan El'ruz 12— Hamam el ward
. 3 — Khan EI'kishli 13 — Battah mosque
from all the French merchants in 1791. Few years 4 — EI'Barrani mosque 14— Hamam sabch banat
: : 11 3 5 — Debbaneh palace 15— Audi museum
later in 1798 it becomes a military base during the D peebaneh ol T R
campaign of Napoleon on Egypt In 1809 the 7 — Hamam El'jadid 17 — Saint louis castle
. . 8 — Hamam El'Sheikh 18 — Fakhreddine palace
COL}HS@IOI‘ Of France In_a'de the eaSt' Wlng hls 9 — El'izaz Trad.cafe 19 — castle of the sea
residence and made critical renovation for its 10— Al'kikhya Mosque 20— Saida fishing port
western fagade. In 1860 Ernest Renan use it in the B Revovated projects Yl Tovrists center

frame of his Mission to Phoenicia as storage for
his archeological excavation goods in Saida and
its surroundings. In the late 19" century the
Franciscans convent, the Pharmacy of the Sisters
of Saint Joseph and a school for orphans occupied
the northeast part. Later during the Lebanese war, refugees occupied the khan. In 1992, Hariri foundation
made an agreement with the French government the owners of the khan allowed the foundation to use and
manage the building (time period is unknown) for return of complete restoration and maintenance. The local
municipality facilitated some legal and logistic complications of such large project in it critical place. The
team that accomplished the Al'omari mosque and other projects executed and managed the project using

Ruines

Tourists Path

Fig.1 The old city of Saida
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similar approach and techniques. Finished in 1997, currently the khan is used for cultural events sponsored
by Hariri Foundation.

¢) Debbaneh family museum and Audi Soap museum. Within the private projects which considered a
source of encouragement of ancient buildings are those of Debbaneh and Audi families (Fig.1 nol5 and 5).
.The house of Debbaneh is a beautiful example of the domestic architecture. It is a part of the Hammoud
family buildings. It was built in the early 18th century and became the Debbaneh family property by the mid
18™ century. It has a beautiful Syrian style, with wood ceilings and marble flooring with geometric
ornaments a reminder of the great palaces in Damascus. Located on the 2™ floor over the passing street, the
entrance is threw a narrow stairs. In the early 20" century Raphael Debbaneh constructed two additional
floors with the help of Italian architects. He covered the court with a brick roof creating a central covered
patio. Unfortunately the events of the civil war driven the rich family to leave and armed groups occupied the
house. It was the reason that structural and decorative elements start to deteriorate. In 1999 the descendants
of Raphael Debbaneh created a foundation with an objective to restore the historic value of such magnificent
house and to turn it into a museum to display the family collection of art and photos. To deal with such
project and hope this family foundation provided all the technical and the financial support. But such
experience was not unique a short distance away another family, the Audi family took personally to restore
the old family savonery (soap factory) in the heart of the historic district. The objective of the rehabilitation
was to bring back some of the traditional artisana to live again. A group of labors with architects and interior
decorators started to uncover the old structure of the vaults and treating them with traditional material
exposing the sandstone texture and adding contemporary decorative wood, glass and stainless steel paths and
decorative items. A technique found to be popular and copied later by many shops.

3.2 The 3" international seminar of small coastal historic cities

This seminar was launched by UNESCO under the request of Saida Municipality and was co-organized
between the national comity of Saida municipality, the Hariri Foundation and with the Beirut UNESCO
office. After Essouira in 1997 and El'mehdia in 1999, Saida was selected to be the subject of the Third
UNESCO Seminar concerning the urban development of small coastal historic cities. With a scientific and
cultural platform, this seminar can offer for different cities the opportunity to participate and debate the
experts’ inter-disciplinary points of view and evaluate previous experiences. At the seminar the municipality
of Saida and the Hariri Foundation introduced the wining project of the Costal Fagade Design Competition
held in Saida in the year 2000 by Mr. Rasem Badran, (a leading urban planner in Jordan). The project holds
within a general urban plan for the city of Saida as a whole and considers that developing the Old Saida is
essential for the development of the larger city. Concerning Old Saida the project organizes the coastal
elevation and introduces additional tourist structures on the seafront with a look influenced by the local
architectural vocabulary. ‘It is possible to develop and organize the coastal facade of Saida, and by this it
can revive the city with its urban and architectural nature, which is absent. And it could bring back the lost
identity. Such development can connect the old city with some activities and can be essential in the general
development of the city', says Mr. Badran in his presentation the seminar. Concerning the old city center he
added: ‘Developing the city center and its engine where some leading projects can create possibilities for
locals to participate and get benefits of this development, in addition to creating chances for participants to
gain by providing additional services. The concentration of conservation projects for the main monuments
and the infrastructure can low the bill of conservation for the city in general, which will be renovated later
threw the local participation when the level of investment is acceptable’. The municipality of Saida adopted
Mr. Badran general plan and furthermore, it was supported by many in the seminar. Afterword, the
municipality of Saida started to widen the coastal boulevard by renovating randomly added parts of the city’s
western facade. In 2002 the World Bank funded a renovation project for all the paths within Old Saida. The
plan included walls cleaning and treatment, tiling and the basic infrastructure under the supervision of the
Comity of Development and Reconstruction (CDR, Lebanese government). In 2004 the coastal boulevard
was almost finished, the western fagcade from the Castle the Sea till Khan El Frenj was renovated, along with
some essential paths within the old city. At that moment the municipality introduced the Tourists Path as a
tourist-led development project, which is basically a plan of chosen renovated path that connects the main
historic buildings for tourists to navigate. Small restaurants and souvenir shops invaded the tourist path; a
small hotel and café-trotoire occupied some parts of the western elevation beside Khan El'frenj. Saida could
host an average of 1500 daily visitor at nighttime (the municipality of Saida).
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4. Investigating the Living Environment
4.1 The living Environment in Old Saida
The current situation of Old Saida as large clusters of deteriorated
buildings does not reflect the history of the city. Since the city is
located on the Mediterranean Sea, it has a special relationship with

Table .1 locals complains

Locals complains

the sea threw a small port, while trading and fishing were the 2000 2007
expertise of the people. The after mass of 1957 earthquake brought | 40% willing to relocate | 57% willing to relocate
for the first time the idea of two cities, an old historic city and a | Humidity Humidity

new city. Old Saida hosts the poorest society, and some of the - solving legual problems
50000 Palestinian refugees that fled their land in the 1967to Saida. EE— ol vl

It also plays an economical role in the larger city’s economy as ' ‘

local traditional market. It attracts poor shoppers and holds the | ' neomerae fow income rate
main fish market. The old city totally depends on the larger city | neiseand pollution noise and pollution
for general and public services. In 1982 as mentioned before, the | infra structure house condition
Israeli invasion destroyed large part of old Saida. ‘It was a | iz of living space size of living space

disaster almost 1000 families lost their homes, with the help of
Hariri Foundation we conducted a fast and large restoration
project with 500 labors, we didn’t think much about proper conservation techniques, we focused on bringing
people to their homes, as soon as possible’, said Mr. Ahmead Kalash (the mayor of Saida at that time).
During the civil war, maintenance of infrastructure stopped and many took opportunity to extend their homes
chaotically without authorization. A survey taken in 1993 by Hariri foundation showed 38% of the homes
have to be distorted, 30% need major restoration and 32% need some. The basic infrastructure was useless.
Now almost 2500 families live in old Saida, with a population of 13000.
4.2 Questionnaire of the Residents with Comparison to previous Surveys
To give an exact image to the current living conditions, a questionnaire was conducted in Jun 2007, with the
help of 5th year Architectural Engineering students in Beirut Arab University. We interviewed 100 randomly
selected homes in old Saida which represents almost 4%and involving 557 people. This questionnaire is
similar to the context of other questionnaires conducted by Hariri Foundation in 1996 and 2000. I have to
note that the rate of answering for each question is an 80%. The aim is to detect whether the conservation
projects or the newly introduced tourism development affected the living environment or not, in addition to
the level of satisfaction among locals. The results of the questionnaire and the comparison are:
a) Residents’ backgrounds

- In 1996: 60.28% Lebanese, 36.92 Palestinians, 2.80% others.

- In2000: 59.00%Lebanese, 37.20% Palestinians, 3.80% others.

- In2007: 58.00% Lebanese, 37.00% Palestinians, 5.00% others
Others represent daily labors from Arabic and African countries living in groups of men. (Table.3)
We discovered also that 42.00% are owners, 4.00% live with no charge and 54.00% rent.
b) Unemployment rate

- In 2000: unemployment rate: 10.3%

- In2007: unemployment rate: 8.2 % (age 20-40)
¢) Educational level

- In2000: 72.1 % 10 years school, 16% less, 11.9% more

- In2007: 65% 10 years school, 8% less, 27% more
d) Problems
In 2000: 40% of the residents are willing to relocate for the following reasons( Table 1):

- High humidity and lack of sunshine.

- Lack of activity places especially for the youngsters.

- Low-income rate for those who work within the city, 35% live and work in the old city.

- Noise and pollution.

- Lack of infrastructure.

- Size of the living space.

- The lost of social connection especially with new comers.
In 2007: 57% of the residents are willing to relocate for the following reasons:

- Noise and pollution.
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- Physical condition of the living space.

- Size of the living space. Table .2 condition of living spaces
- Legality problems among ownership partners. 50 100
- Security. T O e e e O O O
- High humidity and lack of sunshine. 2000 76.6
- Low-income rate for those who work within the
city, 33% live and work in the old city. 2007 o 74
- The lost of social connection especially with new 1
comers. v A e
¢) Buildings physical conditions I acceptable WM faire I bad
_ In 2000 76 6 0/ acce table 20 80/ fare 2 6(y bad Residencescondition, survey based on residents
: ) 0 p ’ 070 > 4070 oppenion not on scientifical methods
- In 2007: 74.00 % acceptable, 25.00% fare, 1%
bad .
When asked about restoration activities Table .3 residents' background
- 62% can afford basic restoration, 30% find it 50 100

difficult and 8% are not willing. PErr el
Note: the building condition evaluation is based on the 60.82
residents’ opinion not on scientific and technical method, 1996
besides many of the badly damaged homes are vacant and
were not part of the survey. (Table .2) 2000
f) Reaction to the going on renovation and tourist
activities (Table.4) 2007
- 3%haveworkwithintheshopsandcafes. “? R
- 83% are satisfied with the infrastructure.
- 87% are glad for the tourist activities.
- 81% have nothing to win or lose by the tourist
activities.
5. Saida Conservation and Tourism Projects in Table .4 levels of satisfaction and involvement
the context of Sustainable Development 50 100
5.1 Sustainable Aspects of the Conservation N
Practice o 3%
Form many scholars, any approach or activities in the notineto

59.0

58

Hl Lcbanese M Palestenien M others
Residents background (old saida)

win or lose 8 1 %
field of conservation are sustainable. But it is a conflicting wissed win 83%
matter between different schools of restoration and it is ™™™ 0

satisfied with 87 A)

more conflicting among locals when such act is towistactivides | | | | | L]
considered socially unequal or economically unjustified.
However, historic cities such as Saida are an urban
environment with architectural heritage expressed by a particular urban fabric and historic monuments inside
of which a community lives and practice its cultural and social habits. On another hand, historic city centers
and the monumental heritage within historic cities play a medial role by the identity that they reflect and the
services that they provide. The degradation of historic city centers and monumental heritage means the loss
of the medial function of urban spaces and loss of instrument of sociality. For that, conservation of historic
city centers and monumental heritage is justified and can compensate the cost of conservation. This
conservation approach was followed successfully in Saida and could be accepted as sustainable by the
meaning that the old city center and the monument can sustain itself in the dynamic role that they play. If we
follow the same philosophy, the role that old Saida plays to the larger Saida is the same as the role of the
historic center to old Saida, which are the center and the monumental heritage in the same time. From this
sense, the degradation of old Saida is disastrous and the conservation old Saida as a whole especially the
living spaces is necessary and should compensate the cost of its restoration. Furthermore, the principles 1
and 8 of the Local Agenda 21 (UNGA, Rio declaration on environment and development June 1992)
concerning crucial questions of urban sustainable development are the fight against poverty and social
exclusion to guarantee a more equal level of quality of life. Based on our research and the collected data
from the questionnaire we discovered that: a) the going on conservation project doesn’t include restoration
for private homes. b) 74 % of the locals find their homes condition is acceptable while professional

2007 survey is based on residents oppenion
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evaluation estimates 47 % of the homes need major restoration, which reflects that locals cannot evaluate
properly their properties. c) Approximately 62% of the locals doesn't have the financial and the technical
capacity for the restoration of their living space. d) The renovation of the street network sponsored by the
World Bank didn’t penetrate the walls to reach inside the homes which raised inequality feelings among
locals. e) The number of the people willing to relocate rose from 40% in 2000 to 57% in 2007.
5.2 Tourism and sustainable development
Tourism is one of the largest industries in the world. Like any other global industry, tourist business
activities can have a considerable impact on local development trends. Fundamentally it involves the
transportation and hosting of the tourism consumer in a local community. Historic cities and architectural
heritage monument often serve as tourist destination. Moreover, tourism can support to maintain monuments
and encourages investors in the field of renovation and refurbishment. But can also degrade the social and
the natural wealth of a community. The intrusion of uninformed large numbers of foreigners into a local
society can undermine pre-existing social relationship and values. Can tourism contribute to local sustainable
development or not? As any development it is possible if it can lead to greater and more equitably distributed
local wealth and enhance the integrity of local environment, as addressed in the Agenda 21 and the UN
Conference on environment and development. In the case of Old Saida, the Tourists Path and reviving the
Old city center could attract in fact an average of 1500 visitors at night time, and furthermore, it could
connect the old city with the larger Saida with memories and by attracting citizens to visit dear places. Like
other cities, cafes small restaurants and souvenir shops invaded the western fagade and the tourist path. Many
spaces for locals to socialize and for fishermen to clean their nets and many local crafts were replaced.
Among 76 shops only 5% of the owners live in the old city while 3% of the locals work in this business
(Saida municipality). Furthermore, although 87% are glad for the going on activities but in term of
involvement 81% feel that they have nothing to do with it, which is true because a taxation system is not in
place. Finally when it comes to the area coverage, the area involved in tourist activities is too small
comparing to the total area.
6. Managing the old city Facts and Recommendations
6.1 The Local Authorities
As providers of social services, builders of economic infrastructure, regulators of economic activities and
managers of natural environment local authorizes' role is of an initiator and a facilitator among the diverse
interests seeking to influence the direction of local development (UN Conference on environment and
development). Also it is their responsibility to steer increasingly internal and external, global forces on local
development so that development achieves the shared vision of the local population (local Agenda 21). This
research detected many facts concerning the Municipality of Saida and its partners the local NGOs especially
the Hariri Foundation concerning the development of Old Saida. a) They could support and serve the city in
the most difficult times such as a civil war. b) The municipality participated in the conservation and the
renovation projects as a facilitator and a promoter while the NGOs provided sponsorship and management.
¢) The city is globally recognized by the international seminar. d) They could provide the basic infrastructure
with the help of the World Bank. e) Over 80% of the locals are satisfied with the restoration and tourism
activities. f) The city hosts 1500 visitors at night time. But another fact also floated to the surface. The old
city represents 10% of the larger city and the lack of personals and finance are limiting the municipality's
capability to provide basic services, solve legal conflicts among locals and to conduct large scale renovation
project.
6.2. Recommendations
The UN commission of Sustainable development has recognize Local Agenda 21 as an effective mechanism
threw number of principles necessary for the sustainable development planning ,the World Heritage
Association provided many guidelines for managing historic sites and Saida Conference added more specific
recommendations for the case of Saida .It is a long list but I shall present some :
- Participation and transparency that involves local residents, representing all major groups of society.
- Partnerships that build collective responsibility for planning, decision making, problem solving,
project implementation and evaluation.
- Systematic approach that addresses the underlining causes of social, economic and ecological
problems.
- Equity and justice, which are secured locally through the provision of equal opportunities and human
rights.
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- Concern for the future, that require long term planning and action that addresses both immediate
needs and long term trends.
- Evaluate and improve efforts to address sensitive tourism development issues such as inequitable
distribution of tourism revenues and displacement of pre-existing settlements by tourism.
- Tourism Taxes and local profit-sharing arrangements.
- Active participation of the tourism industry in the conservation of a site by long-term monitoring and
technical assistance.
- Training and preparing locals to participate in site conservation efforts.
- Creating a special comity as part of the local authority municipality that can manage the
conservation activities and address the needs of the locals.
7. Conclusion
The old city of Saida represents a living heritage that can be considered one of the main resources that the
city possesses, the municipality of Saida and their partners mainly the Hariri foundation possess the
necessary knowledge and organization and succeeded in presenting successful examples for restoration and
conservation, also succeeded in presenting the city to the world but they lack of personals and finance.
Livability is related to the living environment. Saida is a poor city in a poor country and .It inherited
political, economical and warfare problems threw the last 150 years and now struggling to develop itself.
The going on conservation and tourism is actually a tourist-led conservation project; it did help reviving
some parts of the old city but didn’t reach the living environment or the locals. This lack of involvement and
other required elements can lead to more demographical change which will break the social fabric. It will
also lead to worsen the physical condition of the living environment especially when locals cannot evaluate
and properly repair their property damages. This will break the urban fabric. In addition to loosing the urban
and social fabric, the feeling of inequality will raise the violence and crime rate which will damage the
tourism industry. It is clear that the level of locals' involvement in the conservation projects and benefiting
from of the tourism industry is essential not to mention the role of the local authority. If the municipality of
Saida could organize a special comity for old Saida with the following objectives: a) creating a plan to
reviving the living environment. b) Providing the necessary services and technical guidance. ¢) Collaborating
with local and international NGOs, local families and volunteers to conduct and sponsor individual projects.
d) Training the unemployed to work in conservation and tourism industry. e) Creating taxation and
monitoring the impact of tourist on the local environment. Only at that time we can consider that the going
on conservation and tourism development projects is major step toward sustainability.
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Abstract

Successful conversion of structurally vacant office buildings into housing depends on several market-,
location-, and building- characteristics. In this contribution we look into specific office building
characteristics. By structural vacancy, we mean buildings that have been vacant for three or more years,
without perspective of future tenancy. Office buildings can be described typologically by their architecture,
use and structure, which again can be recognised by physical building characteristics. If a group of buildings
share the same building characteristics, we speak of a building type. It is useful to recognise several types,
since these comprise specific characteristics that influence the buildings capacity to be converted. In the
development of office buildings, there has been an apparent move towards standardisation (Kohn & Katz,
2002). In this paper, we will consider the historical development of office buildings and how the
development of specific building characteristics is related to user demands.

Can structurally vacant office buildings be described typologically? Which characteristics influence the
capacity for conversion into housing? Physical building characteristics that describe a type are: Structure and
floor span, facade characteristics, floor lay-out and the length and depth of the building, and the number and
situation of stairs and elevators. These characteristics also influence the buildings conversion capacity
(Remgy and Van der Voordt, 2007). We define building types through a literature study on the development
of specific building characteristics. This contribution discusses office building vacancy and the conversion of
vacant office buildings into housing from a typological point of view. The research is embedded in the Dutch
situation and focuses on Dutch building types, but makes comparisons to office building types worldwide.

Introduction

To accommodate conversion of structurally vacant offices into housing, the characteristics of the building
and the location as well as the market should allow conversion and both the building and the location should
be suitable for living. After conversion the housing should be suitable for the intended user groups. The
potential return on investment should be positive, which means that if the intended users are starters, the
conversion costs would need to be lower than for a building that is converted into luxurious housing. Market,
location and building together decide the possible structural and architectural degree of adaptation. Office
buildings can be described by their architecture, use, and structure. In this paper, we discuss which functional
demands have led to the most common office building characteristics. If more buildings share the same
characteristics, we speak of a building type. Can vacant office buildings be described typologically by their
characteristics? Can these types be connected to specific building periods? Which typological characteristics
influence the capacity for conversion into housing?

Typologies and type are much discussed in architecture. About the relationship between type and form, Aldo
Rossi says: The concept of type is permanent and complex, a logical principal that is prior to form and that
constitutes it (Rossi and Eisenman, 1985). Eugene Kohn relates office building types to the forces of finance,
plan, program and design (Kohn and Katz, 2002), while Gunst and De Jong focus on the emergence of the
office building as a type (Gunst and Jong, 1989). Interestingly, in his more or less standard work on building
types, Pevsner (1976) does not recognise the office building as a type, but speaks of it as a subtype to other
types, such as government buildings, banks and warehouses. In this study, we are interested in the
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characteristics that describe the building type and that also possibly influence the specific type’s conversion
capacity. Building characteristics that describe a type are: Structure and floor span, facade characteristics,
floor lay-out and the length and depth of the building, and the number and situation of stairs and elevators.
Through case-studies the influence of these characteristics on the buildings capacity for conversion are
revealed.

The typology of office buildings in a historical perspective

The history of office work and office buildings is described by Van Meel (2000) and Duffy (1997). Though
banks, stock-exchanges and governmental buildings existed already in the middle ages, specialised office
buildings were not invented until the industrial revolution, when clustering of work outside the home and
development of mass production techniques led to the need for coordination and administration of these
activities. Office buildings were needed for this administrative revolution. The first specialised office
buildings were based on the older types, used by bankers, dealers and notaries. The Uffizi (Giorgio Vasari,
1650) in Florence is a famous example. The work was performed in huge halls at long tables. This office
type was used until the twentieth century’s writing rooms.

At the beginning of the twentieth century office work changed dramatically. Based on the routine work in the
factories, Frederick Taylor developed a vision on administrative work that would be followed worldwide.
Hierarchy, rationality, work division, precision and supervision were central themes. Offices were grand
halls with factory-like lines of small desks, the ‘white collar factories’. Steel (first cast iron) structures were
introduced to the construction industry, making it possible to develop larger structural spans. By using this
relatively light and compact material, less space was needed for the structure and more floors could be
stacked on top of each other. At the same time, technical developments, such as the development of the
safety elevator, took place. High-rise without elevators would be impossible. The development of high-rises
in New York and Chicago signified the office building development in the early 20™ century. From then on,
developments in office buildings followed the economical growth cycles (Kohn and Katz, 2002).

After the Second World War strong economic growth led to the expansion of the service sector and the
arising of the service economy. In the US, artificial lighting and mechanical ventilation led to the
development of deeper office buildings. The US was leading within the area of office architecture. Europe
was influenced by the developments in the US but the scale of the buildings was not applied here. The deep
open floors did not answer to the European office culture. European architects were not really interested in
the lay-out of offices, but the formal language of American modernism had much influence on the exterior
appearance of office buildings. The facade structure was given much attention. Studies were carried out on
the grid of the facade structure and the possibility for flexible interior divisions of floor plans in spaces of
different size. The curtain wall had its break through and Le Corbusiers Domino plan was applied.

The ideological ideas of the sixties also influenced architecture; architects started concerning more about
work processes and the interior of the workspace instead of just designing the facade, the envelope. The
rejection of hierarchical mindsets and the focus on communication and human relations led to the
development of the office landscape. In the Netherlands, architects experimented with new lay-outs and
variants of the office landscape, of which Herman Hertzbergers building for Centraal Beheer is the most
significant. Office buildings were detected as interesting investments, and the rental office and shared offices
were introduced. The commercial and financial services business was growing. Office organisations wanted
to be flexible and have the opportunity to grow and move. Since then, the trend only has become stronger
and renting office space is now the most common form of office accommodation.

In the seventies, the increase of rental offices led to standardisation of the structure and the interior of office
buildings. The energy crisis in 1973 brought up more interest for climatic control. Insulated facades and
double glazing were introduced, combined with not operable windows. The Dutch building decree was
altered and required more daylight access in office buildings. The office landscapes lost popularity.
Employees complained about the internal climate, lack of privacy and outside view. Office landscapes
clashed with the European office culture. Especially in Northern Europe office buildings were narrow
because of the preferred office lay-out: cellular offices along a corridor.
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From 1985 onwards most employees worked with a computer. More computers and other technical apparatus
required new cabling, cooling and more attention to the indoor climate. The buildings were narrow. All
workplaces were near the facade and computers were served by a cable stalk in the facade. The ideas about
office work have changed. With mobile phones, laptops, internet and e-mail the employee has become less
dependant of the office building. Shared or flexible workspace has become normal. At the same time, more
people work at home or at different places during the week (Vos et al., 1999). Office buildings are
standardised according to a main structural grid of 7,2m and a facade grid of 1,8m. Multiple floor types are
used and experiments on integrating installations in the floors are conducted. Employees are more assertive
and do not want to work in a shed on a business park, but in dynamic, urban surroundings, i.e. in or near the
urban centres (Florida, 2003). Work, living and leisure are becoming more intertwined than they used to be.
Because of the shortage of qualified employees, employers see pleasant working surroundings as a tool in
attracting the skilled employees.

Albeit the office building type originated in administrative buildings from the middle age, during its
development its characteristics developed and became specific, and the office building type can be
recognised as a separate building type. Until the industrial revolution, offices had much in common with
housing, and the use of buildings could easily be adapted. From the industrial revolution onwards, the
specificities of the office building type started to develop. Mass production of building materials made
construction cheaper and led to modular building systems, prefabrication and standardisation. Another force
to the increasing standardisation was the economical growth and the changing role of the office user; office
users went from owning their own office buildings to being tenants. Office buildings are developed and
standardised to accommodate office organisations. With a surplus of office buildings on the market, some
buildings become structurally vacant, redundant and obsolescent.

Characteristics and vacancy

A mismatch of demand and supply of office space has led to a replacement market. It is caused by an
increasing stock and high supply of office buildings, which is not following the demand of office space.
Organisations move to high quality buildings and affordable space. The buildings left behind remain vacant.
Buildings from 1950 to 1990 have the main share in the structural vacancy; while office buildings from after
1990 are more popular. These findings correspond with the obsolescence of the supply from this period
(Remgay, 2007). The vacancy concentrates in the buildings from 1970 to 1990; while in buildings from 1950
to 1970 it is less significant. Probably the bad buildings are already taken off the market. In the remainder of
this paper we will therefore concentrate on the office buildings developed between 1970 and 1990. The
standard office building from the seventies and eighties has a simple shape. Two types are the most dominant
(Kamerling et al., 1997, Reuser et al., 2005). First, the tall buildings constructed as floors and columns and
stabilised by means of a central core of stairs and elevators shafts, eventually with extra stabilisation
elements in the facade. The second archetype is the low-rise, oblong building, also built up of floors with
columns and stabilising walls in one or two directions, depending on the floor type. A central core with the
stairways and the elevator shaft is normally located in the centre of the building. At the head of the building,
we normally find the escape routes.

Structure and floors

In the beginning of the seventies two types of structures were popular: A flat-slab beamless floor on columns
and a header beam along the facade, and a flat-slab beamless floor on columns and a cantilevered facade,
Both can be recognised by their square structure (Spierings et al., 2004). The result is flexible, slack floors
that can only support load bearing walls placed on the structural gridlines. Penetrations in the floors cannot
be big, since the floors span in two directions. By the end of the seventies and beginning of the eighties the
linear structures became more common; mostly load bearing perpendicular to the long facade. More prefab
constructions were used. The most common structures were cassette floors (span 9-15m) on columns, a
structure with facade beam and parallel beams on columns with precast concrete panels (span up to 12m) and
a linear spanned floor with hidden beams and a rib floor (span 9-15m) on columns. Standardisation was
pursued. The structural grid was more and more a manifold of 1,8m. The concrete floors were pre- or post-
stressed, which made it possible to create even bigger spans without increasing the own weight of the floors.
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Floor lay-out, building length and depth

Until the mid-sixties offices in the Netherlands were built for the owner-users who had much influence on

the design of office buildings. This tradition also influenced the design of rental offices. The Dutch employee
is assertive. Company profiles are democratic and not hierarchic. In combination with the Dutch building
decree on daylight access, these factors determine the depth of office buildings. Dutch and other Northern
European office buildings are narrow compared to buildings in other countries. A depth of 14,4m is common.
The required daylight access is expressed in the building decree as the equivalent daylight surface: square
metres of daylight that enters through windows or other glass building-parts. The required daylight access in
office buildings equals a vertical glass surface of minimum 5% of the square metres usable floor space. For
housing, daylight access equalling 10% of the usable floor space is required.

Facade

The energy crisis in 1973 left its mark on architecture. Insulation of the facade was until then not normal, but
in the seventies it became a standard part of the facade. Prefab elements were used more often, especially
insulated prefab sandwich elements. Insulating and sun-reflecting glazing was developed and the climate-
facade and the climate-window were introduced. Window frames and curtain walls were mostly
manufactured from aluminium while up till then steel had normally been used. The completely glazed
curtain wall was clearly expressing the curtain wall principle (Kamerling et al., 1997). Often, the windows in
buildings from these years can not be opened. During the eighties thought was given to the well-being of
office employees. Attention was drawn to the ‘Sick Building Syndrome’. This term points to the fact that
office employees became sick from their work surroundings. Some of the problems were caused by facades
without operable windows, and the operable windows were re-introduced to the office building, together
with individually adjustable heating, ventilation and sunscreens. In the eighties, next to the completely
glazed curtain walls or strip-window facades, load bearing facades and floor - to - floor prefab elements were
used. By standardising the facade measurements, the exterior form of office buildings became more similar.

Stairs and elevators

The location of stairways in office buildings varies. Since the seventies the central stability core with an
elevator and eventually staircases and facilities has become standard in high-rise and centrally oriented
buildings. Depending on the structure the core is stabilising in one or two directions. Low-rise office
buildings have, depending on their length, one or more entrances and elevator-cores and escape routes on the
head of the buildings.

Characteristics and conversion capacity

Structure and floors

The main structural grid is more and more often a multiple of 1,8m. Measurements of 5,4m and 7,2m are
common. These measurements are also common in Dutch housing: 5,4m is a standard dimension. In
buildings with flat-slab beamless floors from the seventies, the big number of columns may cause a partition
problem. The linear structures from the eighties have larger spans perpendicular to the long walls and are
more flexible towards adapting the buildings to new use. Beams under the floors may cause problems,
because the free height of the floors is incidentally lowered. The floors in office buildings are normally
constructed to carry more weight than in housing (In offices, 300kg/m” is required, in housing, that is
175kg/m?), a positive characteristic for conversion of these buildings. Floors from this period though are
often precast concrete floors. The limited possibility of penetrating these floors makes it difficult to add
vertical shafts. The steel cables in the floors may be located, but are not always located on the same place in
all floors. Floors of this kind may be of hindrance for conversion, but does not make it impossible.
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Figure 1: The 5,4m structural grid enhanced the conversion capacity. The existing faca as upgraded by
placing new windows, insulation and balconies. An additional floor was added on top of the building.

The floor height of office buildings is mostly sufficient for realising housing; the Dutch building decree
requires 2,6m free floor height in housing. The acoustic insulation of floors from the seventies and eighties is
not sufficient for housing. To respond to the requirements of the building decree, acoustic insulation is
mostly added according to the box-in-box principle, with a suspended ceiling and a floating floor. When
lowering the floor height locally because of existing beams, exceptions from the requirements may be given.

Floor lay-out, building length and depth

An efficient lay-out of housing on an office floor may be negatively influenced by the office floor plan. The
place of the central elevator and staircases may be inadequate for housing. Moving the elevator core and
staircase is usually not possible, because the core also serves the stability of the structure. Placing a new
elevator in many cases would only be possible outside the existing building, so that no extra shafts have to be
made in the existing floor.

The depth of office buildings is mentioned as an obstacle for conversion into housing, but if we compare the
normal depths of Dutch office buildings from the seventies to the normal depths of Dutch housing, the
differences are rather small. In many cases the depth of office buildings is even a positive aspect when
considering conversion. The building depth may be an obstacle for conversion of older types; buildings from
before 1970 are generally deeper and with less day-light access.

were not needed and were reused for shafts or included in the apartments.

Facade

Completely replacing the existing facade implies a big investment. In examples of conversion of office
buildings into student housing the financial targets are met because the facade could be maintained. When
office buildings are converted into more expensive housing though, more serious changes can be made, but
interventions in the facade are critical factors for the financial feasibility of conversion projects.
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Figure 3: The building had operable windows in every bay and was converted from office building to student
housing without altering the facade. The floor lay-out with a central elevator caused an awkward routing.
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Vcantilevering of the floors made it
impossible to add balconies.

The Dutch building decree was recently altered. Until 2003, a balcony or other private outdoor space was
mandatory. Even though the new building decree does not prescribe a private outdoor space, most people
demand or desire dwellings to have a balcony or a terrace, especially in more expensive high-end apartments.
Until the seventies modernism had a great influence on the design of floor plans. The Domino-principle by
Le Corbusier was incorporated in its pure form with columns and floors, with cantilevering floors and a
curtain wall facade. Such a structure though makes the addition of balconies difficult. Adding a loggia is an
alternative; the floors need to be wrapped in insulation and an undesired height difference between inside

and outside would be the result. French balconies or winter gardens are possible solutions.

!

Figure 5: Private outdoor space inside the facade envelope; a winter garden.
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Stairs and elevators

Office buildings are designed for more people/m” and more traffic than apartment buildings. Therefore, the
number of elevators available for the new function is a positive aspect for conversion. Elevator shafts that are
not needed after the conversion into housing may be reused as shafts for ventilation, electricity, water
supplies and sewer. Since the shafts are often used to provide for the stability of the structure, the possibility
for alterations or making holes in the shaft walls may be restricted. The requirements to escape routes though
are stricter for housing than for offices. The Dutch building decree requires two different exit routes for
apartments on floors higher than 12,5m from the ground. Adding extra stairs may be necessary.

Table 1: Summarising the typological characteristics that influence the buildings conversion capacity.

Positive Negative
Structure and e Structural grid 5,4m or 7,2mm: common in e Dense grids
floors housing o Low ceilings under existing beams
e Columns; free plans « Reinforced concrete: complicates floor penetration

o Constructed for heavy carriage; 300kg/m’ required, Thin floors: acoustic insulation insufficient
175kg/m? required for housing
Facade e Facade grid 1,8m and load bearing walls: possible e  Curtain walls:, inadequate technical state, no
to attach interior walls to facade attachment-points for interior walls
e Cantilevering floors: complicates adding balconies
e Remove and rebuild facades

Floor lay-out, o Depth of buildings normally enhances the o Centrally placed elevators and staircases

length and depth conversion capacity

Stairs and ¢ Excess number of elevators o Insufficient number of escape routes

elevators e Space occupied by stairs and elevators: Excessive
Reflection

The market situation and the building location may explain which buildings are left vacant and which are
occupied (Remgy et al., 2007), and can also be a reason why a building cannot be converted into housing.
There are few building characteristics that make conversion impossible: A building is more easily
manipulated than its location. It is sound to say that the post-war urban development and its functional
separation was an unsustainable urban development, hindering building conversion and obstructing urban
redevelopment. Of the characteristics that describe the typology of an office building the characteristics of
the structure and the floors are the most crucial for the conversion capacity. The scale of the structure must
provide separation into usable space. In buildings from the seventies and eighties the structure normally
provides enough free space. It is often a multiple of 1,8m, such as 5,4m or 7,2m. The floors of office
buildings also normally provide enough strength for housing. Problems may occur though when
manipulating the floors. A typical floor in an office building is made of pre- or post-stressed concrete. If the
steel in the floors is cut, the floors loose strength. Apartment buildings have a higher density of vertical
shafts than office buildings. Penetrating the floors to create shafts for water, electricity and sewer is one of
the problems of converting offices into housing.

In this paper we asked the question ‘can structurally vacant office buildings be described typologically’? At
this moment though, we are still collecting the empirical data needed to answer this question. What we have
described in this paper are the characteristics that can typologically describe the standard office building
from the seventies and eighties. We know that structural vacancy, redundancy and obsolescence are
increasing in buildings from this period. However, we do not know whether the structurally vacant buildings
from this period share the characteristics of the #ypical buildings from this period. Empirical study of the
characteristics of vacant offices will reveal whether we can speak of a typology of vacancy. If, as we assume,
one type of office building has a big part of the structurally vacant building stock, it will be interesting to
discuss further the specificities of conversion of this type.
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Abstract

In recent years, building conversions from office buildings to residences have proliferated within Japanese
metropolitan areas, due to the unstable condition of building stocks. With this in mind, we have been
involved in certain building conversion projects from 2004, one of which was not realized, another, which
was already completed, and the final one, which is currently at the design stage for execution.

Upon completion of these designs, we organized and compared the basic data of these cases, for example,
locations, building sizes, uses and certain features of the base buildings. From these analyses, the background
of conversion was then clarified from both macroscopic and microscopic perspectives around the buildings.
Next, we compared the plans, sections and uses, before and after conversion, and obtained certain methods
specified for conversion for each of the cases. We also analyzed the processes from before to after conversion,
especially from the perspective of design and the legal standpoint of building use. Finally we could reveal
certain regenerating methods and problematic points concerning the utilization of existing building stocks.

1. Introduction

The climate surrounding building stocks in central Tokyo has become very fluid in recent years. As an
example, around the time of 2003, there was a surplus of newly constructed office buildings, and the issue of
an increase in the rate of vacancies within existing stock arose. Since that time, many methods have emerged
to regenerate stocks, involving the conversion of vacant office buildings into residences. Currently, although
the market is predominantly occupied with recovering the balance, the supply quantity of new buildings
remains redundant. In fact, reconstruction of existing stocks is proceeding in combination with an economic
boom, meaning the total amount of stock remains constant. Under such circumstances, however, methods
of regenerating and utilizing stock can be deemed effective from the environmental and city regeneration
perspectives, and those will also continue increasing in future.

This research aims to clarify the methods used to regenerate existing building stocks and problematic points
for the realization of the same, by examining the methods based on the cases of conversion in which we are
involved, and from various perspectives, covering office buildings to residences.
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2. Actual circumstances of the building market in central Tokyo

In Japan, despite the stagnancy affecting the construction of office buildings following the bubble economy,
which lasted from the late 80s to the early 90s, the building supply has since rocketed. Subsequently,
the supply quantity has experienced smooth recovery, in line with Japanese economic trends, with 2003
recording an excess in building construction. Consequently, office buildings were overstocked, raising the
issue of an increase in the rate of existing stock vacancies. Subsequently, rents of compact office buildings
dropped to the level of housing rent or below, and ever since, the conversion of vacant office buildings to
residences has become a visible phenomenon.

At present, while the supply quantity of new office buildings is still redundant, conversely, the office
building market is recovering the balance, due to an increased ratio of the reconstruction of existing stock.
In addition, the active situation of the housing market remains ongoing, while the quantity of vacant housing
stock has plummeted. The aforementioned data thus indicates that the demand for offices matches the newly
constructed major office buildings, and that likewise, the demand for housing matches the major new housing
construction. Moreover, in the near future, the ratio of vacant office stocks will climb as the baby boomers
start retiring in 2010 and the market competition intensifies. Since this will represent a challenge facing
conversions of small office buildings to residences from a quantity-based perspective, there will be a need to
clarify target tenants and redesign buildings utilizing their special features in the conversion.

3. Outline of three case studies

We are involved in three conversion projects; with terms ranging from 2004 to 2006. Although one remains
unrealized (Y building), another has already been completed (M building), while the final one currently
remains at the design stage for execution (G building). Firstly, we briefly outline three projects in this chapter.

3-1. Y Building

This building is located in Kanda, a downtown area in central east Tokyo, and accessible from the station
within 10 minutes on foot, at the corner of a narrow back street. This building, which has been used for
offices, has 6 stories and 1 basement, a footprint of 225 square meters, and total floor area of 1360 square
meters. Construction was completed in 1990, about 14 years previously to the project in which we were
involved in 2004.

Fig. 1 Y Building before Conversion and its Surroundings

In Kanda, although there are some big developments along major streets, city blocks tend to be full of small
buildings called “pencil buildings”. Although Y building is in relatively good condition based on the aspect
of floor size, despite deterioration of the building equipment and finishing, it still has some vacant floors,
which is presumably attributable to its location. With this in mind, we proposed a more effective design and
renovation program for attracting tenants.
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We proposed a floor divided into small rooms, which would be usable by small businesses consisting of one

or two person/s, and a working style incorporating many shared areas, usable as meeting spaces, factories,

and cafes, as well as small private rooms. As the floors advance upwards, we clarify their articulation, expand
their size, and gradually highlight the residential function. Finally, the upper level of the building is occupied

by rooms which function intermediately between an office and a residence.
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In this project, our proposal was based on the idea of mismatches that occur between buildings and

companies, especially from the aspect of size. We designed the entire building interior based on a

recommendation for small companies to connect to the urban community as an extension of mutual company

communication within the building, reflecting the nature of Kanda as a very traditional, characteristic city.

3-2. M Building

This building is located along a cozy little shopping street near a small station, located about 30 minutes from

central Tokyo by train. As a typical structure within a time-honored shopping street, it has a narrow frontage

and a considerable depth, as well as complicated usage. The first floor was used as an office and shop, the

second floor as a residence, and the third floor for an atelier. The building size is 3 stories, with a footprint of
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Fig. 3 M Building before Conversion

67.4 square meters, and total floor area of 178.5 square meters. 26 years had passed since the completion of
construction when we got involved in its renovation in 2005.

This shopping street is declining, as the managers of small shops retire, with major retailers moving into the
adjacent big station, and its appearance is being drastically transformed. We regenerated this building for two
households, into residences and a home office.

The existing building had an external stair, with floors that are independent of each other, so we took over
its composition, and added a different character to each floor. On the first floor, the existing partition walls
were removed to leave a single long space, softly articulated into a few areas and characterized by structural
rhythm. In the second floor, based on functional requests, we insert many walls into the long building
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skeleton, and generate repeated rooms, each with different characters. Meanwhile, the third floor is settled as
an annex, and its space is utilized without articulation.

In this project, one of the important themes involves creating a new relationship between a building and a
street. This is not an activation of the street as a shopping street, but rather a promotion to change its character
as a human street, whereby shops and residences are mixed. On the first floor, we create a gradational layout
of space that gets the public closer to the street, helping residents improve their relations with the outside,
and vice versa.

3-3. G Building

This building is located alongside a major busy urban ring road. There are many small factories in its vicinity,
and it has an atmosphere like that of downtown. It takes 15 minutes from the nearest station to this building,
and there are very few pedestrians along with ring road, with most coming by bicycle. This small but tall
building had been used as an office, with 6 stories, an 83 square meter footprint, and total floor area of 360
square meters. A period of 16 years has elapsed since the completion of construction, making it relatively
new, although many areas have deteriorated due to leakage caused by rain. Moreover, since there were no
tenants when we became involved in this project, we decided to convert this building from an office to
housing, with the surrounding market in mind.
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Fig. 5 G Building before Conversion and its Surroundings

We proposed a single housing unit per floor from the second to the sixth floor, and a continuation of the office
on the first floor, due to its environmental incompatibility. To resolve the problem of noise from the ring road,
we established a space adjacent to the facade, with partitions separating the space from the room inside, in
order to create a double-skinned facade. This space includes a dirt floor, and is expected to be used as a major
entrance, a recreation area (for bicycles, gardening...), and an annex room, as if it were outside. The room
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inside the partition, meanwhile, includes just a single big wall on the north side of the floor, with a space
provided for utilities on the far side of the wall. This wall is set as a major correspondence to the undulation
of the existing external wall, in order to generate soft articulation and depth into the vacant floor.

This building has an irregular configuration, tapered as it rises due to the building code, meaning the floors
become smaller as the height increases. We applied the same manipulation to each floor, but the diversity
generated led to the characteristic configuration of the existing building.

4. Comparison and Analysis of three case studies

Once the designs for the three projects were completed, we organized and compared the data obtained from
these projects. The three projects are independent; each with its own context. We analyzed the three projects
from a physical perspective and aspects of change of usage of building.

4-1. Methods for renovation
We extracted some specific methods for renovation, independent of context, for each project.
One of the remarkable methods used in the Y building involves a vertically gradational building composition
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that clarifies the room articulation as the floors get higher. This is a method used to organize the whole
building. As for other methods used, those standing out include the creation of many booths with partitions,
and lofts, for example. In the M building, the most interesting method involves applying quite different
operations for each floor, and layering them. These are delicate and soft, while also clear and powerful on the
other hand. As another remarkable method, on the first floor, there is a horizontally gradational composition
concerning the usage of space, whether private or public, and involving both proposals for the interior and
exterior faced surroundings. The G building incorporates a simple system, but various floors and although
the same operation is applied to all floors, diversity still occurs based on the irregular configuration of the
building. In the interior, the position of the walls is determined by the undulation of the building skeleton.
These factors are dependent on the existing building, but also represent a skillful diversion of the building
character. Another remarkable method is the setting of partitions in order to create a double-skinned facade.
The common terms in the three projects are the existence of a method for articulation, and one for
organization that can also be called a method for syntagm. On the other hand, the specific methods used
for each project are: sectional operations in the Y building, the application of many operations relating to
articulation in the M building, and operations involving the new relationships established with surroundings
in the M and G buildings. These methods are either site- or building-specific, and directly connected to
the essence of the proposal. From the viewpoint of the relationship between each of the methods and the
context, it is clear that there are both methods responding to one parameter, and methods responding to many
parameters. Moreover, the fact that the methods used are inter-linked is also clear. These aspects would
strengthen the proposal and clarify its direction.

Fig. 7 Interior View of M Building (Left) and G Building (Right, Photo Collage) after Conversion

4-2. Processes of conversion

The three projects all relate to residential facilities and include the replacement of office buildings with
residential facilities, to one degree or another. Along the way, the legal problem concerning conversion of
building use arises. We compared and analyzed the methods used to insert the residential facilities, and the
change in the legal position of the buildings, both before and after conversion.

In the Y building, from its mid or upper level, we inserted the residential functions on a gradual basis with
advancing height, and in this case, residential facilities were set in the form of collateral facilities added to
the office. Consequently, rooms in the upper level of the building incorporate intermediate functions between
offices and residences and we resolve the project with no change of facilities from a legal perspective. As
with the Y building, the M building also sees an unchanged legal position. On the first floor, we inserted
residential functions using a method equivalent to that for the Y building, while on the second floor upwards,
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we reinforced the existing residential functions. The three projects all involved specific cases, since the
owner of the building had bought it with a clear vision concerning its future utilization. The G building is the
only project in which we converted the building facilities from a legal perspective, exclusively incorporating
housing alone between the second and sixth floors. However, a further critical problem of the lack of
procedure for legal permission arose at the time of construction, meaning the ongoing project faced many
restrictions.

Based on the aforementioned analysis, it is clear that there are many methods available to “residentialize”
the building, as far as manipulation is concerned. In reality, advancing information technology means the
line between business and dwelling is blurred, raising the possibility of adjusting the building facilities while
maintained an unchanged legal status as far as possible. On the other hand, it is definitely effective to convert
building facilities with unchallenged legal permission, although numerous buildings can be presumed to have
irrelevant aspects from a legal perspective, just like G building, in Japan, meaning it might be preferable to
clarify the means of correcting the legal position of those buildings in future, and obviously ensuring legal
permission.

5. Conclusion

Since the three projects in which we are involved are comparatively small, with costs strictly limited in
each case, we did not manipulate the relevant factors to such a drastic extent. Moreover, generally speaking
and in terms of dwellings, the first thing to highlight is the unlimited possible solutions. Based on such
assumption, we were able to reveal certain key points concerning the conversion from office to residential
facilities; namely that articulation within a floor is an important factor for creating a specific proposal, and
that in addition, organization, such as the method used to layer floors, is also a remarkable factor. These
solutions are based on reflection of the microscopic environment (building), and macroscopic environment
(surroundings). Moreover, when dealing with complicated conditions, it is effective to apply a method
whereby many requirements are resolved at the same time, or linking some methods functionally.

During conversion from office to residential facilities, especially buildings with hard conditions, there is the
potential to use methods partly involving far-fetched solutions to requirements, which also lead to reflections
of its context. There are innumerable such cases in cities and many variations are currently devised for the
manner of utilization. Basically, the regeneration of stock involves success and failure being questioned by
the economic aspect of business. However, there is also a need to inspect the effect, not only from temporary,
local viewpoints but also longitudinal, urban viewpoints, so that more effective utilization can be perpetuated.
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Abstract

Currently in Japan, as a result of the diminishing number of children, vacancy and closing of elementary
schools has increased. For the increasing number of surplus facilities occurring by declining number of
children, it is extremely important that elementary schools are utilized for non-school facilities. Conversion
which is the one of building transformation techniques were restricted by the design of existing building.
This study aimed to clarify the influence of existing building stock upon the conversion design through a
brief understanding of the partial conversions carried out on public elementary and junior high schools in the
23 Wards, Tokyo. First, the spatial dimensions of existing school buildings such as structural frame, story and
ceiling height, were investigated. Second, the spatial capacities of existing building from compare with
before and after the conversion were found out. Third, the zones of conversion design restricted by structural
frame, ceiling, opening and floor level were carried out. The standard line for conversion design that we
derived was effective the space arrangement of new functions, and these can also be referred to in other

countries where elementary schools are constructed under standardized plannings similar to those in Japan.

1. Introduction

1.1 Background and Purpose

In Japan, demolition and new construction based on declining in the durability and increased availability of
buildings continues to be practiced. This practice is unfavorable from the viewpoint of utilization of the
existing building stock. In addition, in the case of pubic buildings, there are few good policies to overcome
demolition and new construction because financial conditions are tight. The conversion of existing public
buildings can be quickly and flexibly support of demand of local residents. Therefore, to convert to new
facility is an extremely effective technique leading preservation and improvement of the public property and
also providing regional service further than the present conditions.

Currently in Japan, as a result of the diminishing number of children, vacancy and closing of elementary
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schools has increased. For the increasing number of surplus facilities occurring by declining number of
children, it is extremely important that elementary schools are utilized for non-school facilities, such as
elderly welfare facilities, community centers, child welfare institutions, etc. Various conversion cases are
performed on Ministry of Education, Culture, Sports, Science and Technology in Japan.

Conversion which is the one of building transformation techniques were restricted by the design of existing
building. So when we convert to new function building, we need to add design requirement of building stock.
This study aimed to clarify the influence of existing building stock upon the conversion design.

1.2 Study Object, Method

This study's object is the partial conversion under the tight conditions both in space and finance. These are 23
objects among public elementary and junior high schools in the 23 Wards comprising central Tokyo, that the
partial conversions have been done into social educational facilities, elderly welfare facilities, and child
welfare facilities. With 1 exception, all these conversion cases were on the ground floors.

Analyzing conversion design plans of these study objects, the existing school buildings specifications and the
spatial changes occurred by conversion were grasped. And from these, how the conversion designs have been

affected were found out.

2. Existing Building Specifications and Spatial Changes

2.1 Existing Building Specifications

School buildings are constructed under 6 standard planning methods shown as Table 1, regarding both the
layout and the span of pillars. Regarding the arrangement of corridor and classroom, there are 3 patterns
shown as Table 1. Regarding the span of pillars, there are 2 types —8~9m span and 4~5m span. The

differences in the beam arrangements and depth are recognized in accordance with the difference in the span

(Fig 1).
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Regarding the floors, the difference in concrete slab level between the borderline of toilet room / entrance /

classroom and corridor can be recognized. But there is no difference in floor level between toilet room /

classroom and corridor because of waterproof and substrate. Toilet room is utilized as ever after conversion,

with the small work for making flat level. But entrance, when it is transformed into living room, needs bigger

work for flat level.

Table 2 Differences in Concrete Slab Levels

Toilet (9 cases)

Entrance (10 cases)

Classroom (2 cases)

Tile Pavement
Mortar
RC
Waterproof Shiet

I

:i iMortar
|

Wooden Floor
Steel Substrate

S A |

Most of openings are as high up as to the bottom line of beam in accordance with the lighting regulation law.

And some have sliding doors for in and out access.

As neither air conditionings nor insulators in interior work are furnished, it can be mentioned that the rooms

in the school building can not be kept in comfortable temperature.

You see, from Fig 2, 3 types of ceiling height —more than 3000mm, 2600~3000mm, lower than 2600mm.

Average story height is 3500mm. As Fig 3, the beam depth are 500~900mm, that is, the ceiling height of

corridor and entrance is up to the bottom of beam.

Ceiling Height (mm) =
3200 9
(=]
(=]
v
3000
2800 . :
L9 / e
2600 -~ 8 _ <O - S |
T 2 ! g
8 o : 2
2400 ’ : g
! | o
' N
\ 1
2200 © E Corridor
N </> : Classroom ' Entrance
2000 & ,go‘ & &
&° & &0\ &
Q\‘b-c" CJO Q/Q

Fig 2

Ceiling Height of the Existing Building

Fig 3 Ceiling Layout of the Existing Building
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2.2 Spatial Changes occurred by Conversion

The ceiling height is necessarily reduced in accordance with the increasing floor finishing for making all

floor flat, or the falling ceiling line for installation of air conditioner. Each room's ceiling height after

conversion are illustrated in the Fig 4. Classrooms are converted into various kinds of rooms and the original

ceiling height (3000mm) is enough. So the ceiling heights after conversion of classrooms can be various. On

the contrary, toilet rooms being utilized as ever, the ceiling height have almost no change. Because of making

floor level flat, the ceiling height of entrance shows a marked tendency to fall.

Ceiling Height (mm)
3200 w \ ‘
| | | Lol
8 A ! o ! ; 3
3000 < A : : :
A 3 A 3 3 —_—
2800 A ; ; ;
N o,
2600 ‘ A ‘ | —a—
g | 8 A | © A | A
2400 : A : A ‘ o
A A |
2200
I I o I
A : 2
2000 ‘ |
before after | before after | before after | before after
Classroom ! Corridor ! Toilet ! Entrance
Average Ceiling Height

Fig 4 Ceiling Height before and after Conversion

The correlation between the increasing floor finishing
and its method—mortar rendering or RC add / raised
flooring system or timbering subfloor —is shown as
Fig 6. That shows you the method difference—wet or

dry— occurs around 100mm.

I Existing Part
4

Mortar rendering

I Existing Part
4

I Existing Part
4

Raised flooring
system

I Existing Part
4

Timbering
subfloor

Fig S Method of the Increasing Floor Finishing

(mm)
600 Dry
500 — * Mortar Rendering o RC Add xx\l
A Raised Flooring System X Timbering Subfloor Mam,mx |
|
400 : !
| o |
300 : 3 :
| X
| |
y - AAAAAAAA 1
200 Wet : Jo |
- N R '
100' AAAAAAAAAAA s AN "
| JEE e = e -
0 \W . . . . | . . . . . . .
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
(Room)

Fig 6 Correlation between the Increasing Floor Finishing and Method
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3. Relations between Existing Building Specifications
and Spatial Changes occurred by Conversion
The Table 3 is the points to be paid attention when the conversion planning of existing buildings into other
facilities.
Ceiling height —falls by furnishing air conditions and duct (A).
Floor —removal of concrete slab (B), increasing floor finishing (C), removal differences in level (D).
(B) When the rooms without pipe lying beneath the floor are converted to be a toilet room or bathroom,
concrete slab should temporarily be removed for piping work.
Opening —ceiling folding upward (E), setting up the hanging wall and the reduction the window size (F),
RC add (G).
(E) When the top edge of opening is lower than ceiling height, ceiling should be folded upward.
(F) In accordance with the lower ceiling height, the window should be reduced and the hanging wall
should be set up.
(G) In case of increasing floor finishing, sliding sash door should be reduced and RC should be add.
Wall —entrance / access change causes wall removal (H) or setting up (I).
(H) Removal of wall for setting up the entrance.

(I) Setting up the wall for removal of the entrance.

Table 3 Points of Conversion Design

( A) I= Air Conditioner and Duct (E) (F) (G)

i —

Fold upward Wall Add

(B) Removal of Slab

(®) ” (H) D

/ Increasing Floor Finishing /‘

! ]

R 1 of Wall Setting up the Wall
(D) Removal Difference in Level ” cmovat of Wa gup

—2

Abstracting these above changes and their maximum dimensions of ceiling height fall and increasing floor
finishing, the conversion planning on the existing building is shown as Fig 7. In this range, the spatial plan

will be fixed. The basises for designing are drawn in dot lines.
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Falling Ceiling Line:min 1
3857 ! } y
Height of Window 7" | ) 0 0 SEmmmmmm s iem e |—l6-8-5-L ocogpos X oo |_| \_ 850 Height of Window
------------ 1200
______________ . 1070 T
1045
Beam Depth
Increasing Floor Finishing:min
(Convert into Japanes Room)
Removal Difference in Level
DT T ey LTy [ I A
1557_100-*- 450 I T 350

Difference in Method for Increasing Floor Finishing

Range of Conversion Design

Fig 7 the Range of Conversion Design

4. Conclusion

This paper showed the school building specifications and the points to be paid attention during the
conversion designing, and the range of conversion design on school building, especially aiming at the
vertical sectional plan. School buildings originally have high ceiling and rather large internal space, but the
lack of equipments and the difference in floor level often causes the reduction of the internal space.

The range and standard lines for conversion design that we derived was effective the space arrangement of
new functions, and these can also be referred to in other countries where elementary schools are constructed

under standardized planning methods similar to those in Japan.
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Abstract
In the 156 years history of World Expositions every EXPO has developed and exhibited new possibilities
offered by the technology, architecture and urban design of the age the EXPO was held. In this way the World

Expositions have furnished us with a glimpse of the future, a quality that has become a hallmark of the EXPO.

Sometimes this glimpse has been of the immediate future, sometimes of a more distant one. Contemporary
EXPOs are of a 6 months’ duration, and therefore every facility at the site is basically conceived as temporary
structure. The aim of this paper is to analyze the history of conversion of some

EXPOs of the past and to show which ones have been successful in this field. Secondly, we shall examine
which facilities were reused and converted at the EXPO 2005 in Aichi. In this respect we shall focus on two
examples of government and official participants’ pavilions and see how successful planning can lead to a
systematic reuse and recycling system. In this connection we shall also see, how an auctioning system can
support the whole of the conversion process. Thirdly we will examine the challenges encountered during the
actual conversion that took place at the “Aichi Prefecture Pavilion” converting this into the “Kaisho Forest
Center”.

At the same time, we shall examine how the materials that were used in the construction of this pavilion also
were reused to build the “Shimoyama Elementary School”. Lastly we suggest to the EXPO 2010 Shanghai,
China how the system of reuse and conversion can be put into practice during both the planning and
construction phases and then later during the deconstruction phase. These suggestions will be of use both for
EXPO 2010 and other future EXPOs.

1. Introduction — Problematics, methodology and structure of the study:

EXPO 2005 Aichi was the first World Exposition of the 21st century. Therefore, it was important to address
the pressing global problems of the environment as well as to reconsider the relation between humankind and
nature. Sustainable development is not only sustainability of natural resources, but also of finding a means to
do with what we already have and to use these resources to their utmost. Therefore actual conversion and the
idea that conversion is a do-able practice in future EXPOs is of utmost importance.

One of the main themes of EXPO 2005 was to minimize building waste. The use of modules offered by the
organizers, instead of constructing individual pavilions was to reduce impact on the environment by not
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having to use transportation costs for building materials sent from distant areas of the world. The 3R’s system,
(reduce, reuse and recycle) was considered in all the stages of planning, construction and operation. From
1994 when BIE (Bureau of International Exposition) recognized the main theme “Nature’s Wisdom™ to be the
focal point for solution to global issues, the search to find a new paradigm for symbiosis of humankind and
nature started. This was the main theme of EXPO 2005 Aichi.

One of EXPO 2005’s greatest strengths was its’ environmental friendliness. In order to implement this theme,
a research committee for 3R’s in Expo was organized in the BCJ (Building Center of Japan) in 2002. The
chair was Prof. K. Kimura and other members were Prof. S. Fukao, J. Shiino, T. Nobe, S. Matsumura, M.
Yamaha and H. Watanabe.

It was deemed important to conduct a self imposed environmental assessment. It was to eventually consist of
some 217 items, including topics such as rare animals and plant-life, land quality and waste materials. The
opinion of local citizens toward the environment was reflected through a variety of related organizations. The
3r’s were also put into effect. For example, if a tree absolutely had to be removed, it was transplanted to
another location or given to local citizens who planted it in their own yards.

To compensate for the loss of felled trees, many more were planted in other areas, such as Mongolia, the foot
of Mt. Fuji, as well as nearby towns.

The EXPO site was separated into 2 areas. The largest was Nagakute and the smaller area was Seto. The
2.6km Global Loop in the Nagakute area was a symbolic structure in EXPO 2005 that stated “we will not
tread on the terrain in order to protect life on earth”. The Global Loop was a “floating” corridor that linked all
the “Commons” of the EXPO at the same level. By traveling this “loop”, visitors could literally, travel to all
corners of the world, on foot or by using the electric trams and pedi cabs. It was barrier free for wheelchairs
and baby buggies and it embodied the principles of universal design. A short portion of the Global Loop
remains as a memorial of EXPO 2005. During the deconstruction of the loop, there were requests from the
public to have it converted into a multi-purpose skating or skateboarding track as well as a bicycle or running
track.

The Seto area was the point of origin for EXPO 2005 and was designated by the city of Seto and Aichi
Prefecture to become a commemorative zone after the EXPO finished, therefore the Aichi Prefecture Pavilion
was planned from the beginning with conversion in mind.

2. Building, site and infrastructure activation in past international expositions:

Before delving into the main analysis on the Aichi exposition, let us briefly examine how facilities built for

international expositions were activated in the past. First of all, expositions facilities were built under the

following concepts:

@O Build for temporary use and demolish after exposition without reusing; this seems apart from our
interest but the site exists even after the demolishment of the pavilions; it is thus the situation of this
former site that we should examine from the point of view of activation.

@ Build as urban stock for permanent use; this is seen in expositions of past in developing cities or
countries; for example, the Paris expositions in the 1800’s left not only future architectural heritages
such as the Grand Palais and the Petit Palais used even today as an art museum, but also infrastructures,
in the forms of the Lyon Station and the Alexandre III bridge'.

@  Build under concept of sustainable development after making a reuse programme for a whole body or
his parts; this is as we will show later in this paper, the concept proposed and practiced in the Aichi
exposition. It is an indispensable concept for future expositions in any country.

We conducted a field study, from the point of view of (3), on expositions after the Rio’s declaration on

sustainable development in 1992 in the United Nations Conference on Environment and Development

(UNCED)". Except for horticultural exhibitions and the Taejon exposition in Korea, we investigated four
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expositions: Seville, Genoa, Lisbon and Hannover. The Table 1 below summarizes the acquired results of this

field work:
Table 1: Expositions’ equipments activation in the four expositions after 1992
City Year Pavilion site infrastructure
Country on the original site remove and 3R’s
reassemble
Seville 1992 |* Activation of 3 : X X Activation to  the |" Failure of activation
Spain pavilions (ex: from Cartuja 93 Parque of the rope way
the Italia Pavilion to Cientifico y (now closed)
an Incubation centre Tecnologico (but | ™ Failure of activation
for young venture problem of lack of of the park (now
enterprises) public transport ruined)
™ Several pavilions left system except a poor
in ruins bus network)
Genoa 1992 | Activation to the : X X Activation to Porto | High quality urban
Ttaly Cotone Congressi Antico waterfront | design proposed by
Genova of the main park by Renzo Piano | Renzo Piano
pavilion converted for (good visiting | (ex:reconnection  of
the exposition from a performance) the exposition area to
cotton warehouse by the old city centre by
Renzo Piano burying a current
traffic road,)
Lisbon 1998 | Activation of several : X X Rehabilitation of a | Construction of an
Portugal pavilions  into a polluted area along underground
theatre  etc.  (but the River Tejo and its | Construction of a
problem  of  low activation to a new town
function rate) waterfront park (good |™ Construction of a
visiting performance) business district
Hannover 2000 [~ Appropriation of : Activation of 8 : Paper recycle of the | Central area: | Construction of a
Germany many existing fair | pavilions (ex: from : Japan pavilion Maintaining of the |tramway
pavilions the Vatican pavilion to original fair site
" Activation of 4 : the Kloster " East area: activation
pavilions (ex: from : Volkenroda of several pavilions
the EU pavilion to : Monastery) to form a business

three Art schools and
a multi-level parking
structure)

district

" West area:
demolishment of all
the pavilions to
form a lawn park

Among these cases, we give high evaluation to the Genoa exposition and the Hannover exposition from the

point of view of sustainable development.

The Genoa exposition seems to be a failure because of its low visiting performance, but thanks to Renzo

Piano, being invited as a master architect of this event, a well considered master plan was elaborated by

taking into account the sustainability of this city. Indeed, Piano met the challenge by planning with the

following concept:
“The Genovese dislike waste. 1 interpret this temperament in my project so that I make works show a

permanent value for Genoa with following its development plan whose perspective contains also the reuse

after the session.

95

The exposition’s heritage, constructed according to this philosophy, accommodates today 3.5 million visitors,

produces 48.5 million euros of income, employs 900 employees, and raises 50 million euros of far-reaching

economic effect per year.

Because the city of Hannover has had a long tradition of international trade fairs since 1946, the site program

ordered a maximum use of the existing pavilions having 2 million m*. Further more, our field study made

clear the activations which are shown in Table 2, and Figure 1.

On the other hand, most of the pavilions left after the Seville exposition became ruined and the technology

park built on the site is only accessible by car; it is not equipped with a sustainable public transport system

except a poor bus network. Concerning the Lisbon exposition, we can appreciate the rehabilitation of a

polluted area along the River Tejo and its activation to a waterfront park; but the function rate of the

conserved pavilions seems poor and we saw several pavilions in ruin.
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Table 2: Architectural activations after the Hannover expositions
(*Zero Emissions Research & Initiatives)

Pavilions Activation [Conversion (C) or Remove and Reassembly (RR)]
EU (C) 3 Art schools and a multi-level parking
Christ (RR) Kloster Volkenroda [monastery] [Figure 1]
France (C) Sports shop of French capital
Netherlands (RR) RR in Netherlands (new occupation unknown)
Sweden (C) Business centre of Swedish capital
Lithuania (RR) RR in Lithuania as an exhibition centre
Latvia (RR) RR in Latvia (new occupation unknown)
China (C) Germany-China clinic
Norway (RR) RR in Norway (new occupation unknown) ' _ Figure 1: Activation of the
Vatican Pope (RR) Community centre of Liepaja city in Latvia Christ pavilion to the
Nepal (RR) Nepal promotion centre in Germany Kloster ~ Volkenroda by
Singapore (RR) Partial RR in Singapor