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National Taiwan University of Science and Technology (NTUST) has won the Top-
University Grant given by The Ministry of Education and has been striving to achieve the 
goal of 'NTUST internationalization' by establishing partnership or exchange programs 
(faculty and students) with foreign universities worldwide. In order to advance the 
educational and research capacity of NTUST in the field of 'Open Building' (OB), I 
contacted Professor Stephen Kendall in the Department of Architecture, Ball State 
University last summer, and invited him to visit NTUST this summer to teach a course and 
pursue research collaboration in OB.

As the current Joint Coordinator of CIB W104 Open Building Working Commission, 
Professor Kendall has great knowledge in OB and is a representative figure in the field. He 
has witnessed the research development in the OB field and visited many implemented OB 
projects in the world. I am glad that Professor Kendall has agreed to visit NTUST in the 
month of July, 2007 and share his knowledge in OB with us. After numerous discussions 
between he and I, an intense summer course 'Theory and Practice in Adaptable Housing 
Design' with nine sessions was planned. As a coordinator of this course, I felt relieved to 
know that more twenty-five students have finally registered for this summer course. 

This summer course is the first course in the Department of Architecture of NTUST that's 
taught in English and by an American Professor. It is pioneering and meaningful. Many of 
our students may not have a chance to study in the US or other foreign countries in the 
future. I was hoping that this summer course has provided them with special and 
memorable learning experience. The students may have been overwhelmed by the 
unfamiliar English language and may not fully understand the materials taught, which I 
think is normal and alright. Fortunately, Professor Kendall was sensitive enough to adjust 
the course scheme according to students' levels, and his 'learn by designing' teaching 
method should have been refreshing and enlightening. I greatly appreciate the effort he has 
put forth in teaching this course.

Now the summer course has come to an end, I hope the students have learned something 
and can begin to appreciate some, if not all, of the essence and meaning of OB. This final 
report of the summer course consists of all students' hard works and great achievements, 
which is something to be cherished. Hopefully it does not only mark the end of this summer 
course, but also signifies the beginning of the internationalization of NTUST.

Kung-Jen Tu
NTUST, July 2007



 



This Open Building Workshop was designed for graduate students in architecture at 
NTUST. It was offered in nine four-hour sessions during the month of July 2007.  The goal 
was to teach students fundamental principles of open building implementation, by way of 
a series of lectures, research undertakings and design exercises. Some of the students were 
already familiar with open building, having been introduced to the subject by faculty at 
NTUST. Given the compressed schedule of the short course, expectations of student 
outcomes were modest. Nevertheless, a broad series of research questions were given, and 
four cumulative and increasingly complex design exercises were organized, each of them 
aiming to cultivate the design skills, attitudes and methods that are a prerequisite to the 
architects' role in open building implementation.

One of the assumptions in developing the Workshop was that developments toward open 
building in Taiwan were already nascent. Two international workshops had taken place in 
Taiwan in 1995 and 1998. Open Building research was ongoing, and prototype projects 
had been built by faculty at NTUST. Furthermore, informal observations of housing in 
Taipei clearly showed evidence of a strong private sector of homeowners and an industry 
meeting their demands. This was most clear in the lively facades of residential buildings 
of all kinds. House interiors were following this pattern of inhabitants taking initiative.

Teaching architecture students how to work with OB principles presents a particular kind 
of challenge, because of the culture of design we have inherited and that is still dominant. 
This is magnified when a language barrier exists. Architects tend to think in terms of 
discrete building projects, with the tacit assumption being that each project is basically 
unique and an appropriate subject for creative invention. While this is valid in one way, it 
is also very clear that firms specializing, in, for example, schools, quickly grasp the fact 
that every school design shares certain principles. This calls for methods. But in many 
architectural curricula, explicit methods of designing are often thought to hinder 
creativity and imagination, a proposition that is, of course, ridiculous. Teaching open 
building means facing these beliefs, and planting the seeds of methods but in an 
unthreatening way. This was one goal of the selection of lectures, research topics and 
design exercises.

CHAPTER 1: 
Introduction to the Workshop
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The Goals of the Workshop
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The Content of the Workshop: Lectures, Research and Design Exercises

Outline of the nine workshop sessions: “lanting seeds”

Week One: Monday July 2
Introduction to the Workshop on Open Building
 Discuss course expectations, exercises, research topics
 First Lecture: Introduction to Open Building
 Select teams for the research work and design exercises

Thursday July 5
Review Research Topics

 Second Lecture: OB Conversion Processes 
 Technical Review: Separating territories, MEP (mechanical, electrical and plumbing) systems 
and issues of installation pathways
 First Exercise:  Setting and exploring constraints of a space in a conversion project 

Week Two: Monday July 9
Presentation and Discussion of First Exercise
Principles of an Infill Industry
 Third Lecture: HOMEWORKS
 Introduce Second Exercise: Infill a townhouse

Thursday July 12
Finish work on Second Exercise
 Assign Third Exercise

Week Three:Monday July 16
Work on Third Exercise in class

(Agree on Final Report Format and delegation of tasks)
 Hand in rough draft of the research work 

Thursday July 19
Review and discuss results of the Third Exercise
 Assign Fourth Exercise, Step One

Week Four: Monday July 23
Review and discuss Fourth Exercise Part One
 Assign Fourth Exercise, Step Two (start work in class)

Thursday July 26
Review and discuss Part Two of the Fourth Exercise

Week Five: Monday July 30
Review and summarize Research and Exercises

The Research Topics

1. Identify property developers who do open building now. 
2. Identify construction businesses in Taiwan already operating  or almost already doing so - in providing infill services.
3. Document regulations and permitting processes that might constrain residential open building  implementation.
4. Are there legal barriers to OB implementation?
5. Identify financing tools or products suited to an OB process.
6. Identify internet sites that already offer something like Infill or that would be supportive of OB implementation.
7. Identify specific infill technical products available in the Taiwan market (or importable).
8. Identify base building technical systems used in Taiwan 
9. Identify façade strategies suitable in Taipei

The Exercises

Exercise One: Exploring constraints in existing buildings
Exercise Two: Infill a townhouse
Exercise Three: Infill Capacity Analysis
Exercise Four: Developing and using Façade Kits of Parts

66

Final Workshop Report

The results of the research studies and the exercises will be 
finally presented on A3 size paper, horizontally oriented with a 
common format.



 



Chapter 2: 
The Research Reports

The research topics reflect a view of open building as being far more than the invention of technical solutions. While architects like to focus on the design and technical issues, and should, a 
number of other vital areas of understanding lie in the path of open building implementation. Familiarity with these other issues is therefore important for architects  and others - interested in 
moving open building beyond rhetoric.

The Research Topics

While this list is not exhaustive, it is nonetheless a research agenda that, with more time and resources, would constitute a major portion of a report on developments toward open building in 
Taiwan. Each topic is developed in more detail here.

1. Identify property developers who operate in an open building way currently. 
The assumption here is that many property developers already do something like open building. If we include office building and shopping center developers, this is certainly true. Taipei 
101 is an open building. Designed by a famous architectural firm, it offers empty floors for use by a variety of changing tenants, who hire their own architects and contractors to design and 
fill-in their tenant space. All shopping centers behave the same way, with specialized companies providing fit-out services to each individual tenant. The question was, what about 
residential development companies. Do they show tendencies in this direction as well and if so, how do they operate?

2. Identify construction businesses in Taipei/Taiwan already operating  or almost already doing so - in providing infill services.
Here, the assumption was that construction companies either had specialized divisions providing fit-out services or special-function companies provided this service in the market for 
office and commercial space. The question was, what companies do now or almost operate in this way in the residential market.

3. Document regulations and permitting processes that might constrain residential open building.
Because an open building process lies in both the public sphere and the private domain, the regulatory environment is important to understand. Regulations are designed to protect the 
public health, safety and welfare. They are founded on experience, standards and professional judgment. The question here was what existing regulations and permitting processes related 
to residential buildings would inhibit the full implementation of open building in Taiwan, or in any given municipality.

4. Are there legal barriers to OB implementation?
While public regulations at various levels of government may constrain open building and may need adjustment, there are also potential legal barriers. For example, in Japan, legal experts 
argue about whether an infill level can be distinguished legally from a base building. In condominium law as it is practiced in the US, however, this distinction seems not to present legal 
difficulties, even when a dispute arises about whether a window in a condominium project belongs to the inhabitant to the association of owners (such a case was brought to court in recent 
years). The question here is the situation in Taiwanese law. 

5. Identify financing tools or products suited to an OB process.
With 80% of households in Taiwan owning their dwelling units, financing does not seem to be an impediment to the evolution of a distinct infill industry. Loans available to families buying 
units in condominium projects are readily available, based on a precise description of the property in question.  These loans are offered at competitive interest rates and can be traded or 
changed in the market.

6. Identify internet sites that already offer something like Infill or that would be supportive of OB implementation.
The internet is increasingly the vehicle for buying and selling products and services, world-wide. The question here is to what extent product and service providers in Taiwan already 
operate in the Internet environment, and whether this medium is suited for the promotion open building services as it is in Finland and the Netherlands.

7. Identify specific infill technical products available in the Taiwan market (or importable).
Infill systems are best when they are locally available. This makes sense for replacement or service. It is also highly desirable that infill products are available from a variety of service / 
product providers. Competition helps push prices down and provides consumers with choice. The question here is the availability of such products in the Taiwanese market, or from the 
international market at reasonable prices and reliability of supply.

8. Identify base building technical systems used in Taiwan 
Reasonably well-constructed base buildings are being built in Taiwan using ordinary building systems. As our studies have shown, sophisticated base building technologies may not be 
needed at first in open building implementation. Later, as the practice becomes familiar, companies will invent better ways to build base buildings. The question here is an accounting of
conventional ways of constructing base buildings.

9. Identify facade strategies suitable in Taipei

Apartment facades in Taiwan give evidence of the strength of individual initiative and its acceptance in Taiwan. Even if the apparently disorganized changes to apartment or townhouse facades 
represent “illegal” activity, this seems to be an irrepressible phenomenon. The question here is how the manipulation of the facade of large buildings takes place as part of “infill”, and whether 
architects can work with this reality either as designers of base buildings or working for manufacturing companies making facade elements.
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They changed the original living room 
and dining hall which were combined 
and s epa ra t ed k i t chen , t u rned t o 
individual space each one

 

 

Fig.1~3 anti-burglar doors and windows

Compare with two communities

BEFORE A F T E R BEFORE A F T E R

TIME: 2003
SITE: CITY

TIME: 2002
SITE: CITY TOP FLOOR
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CHAPTER  TWO _ RESEARCH REPORT _ TEAM 1

IDENTIFY PROPERTY DEVELOP WHO ALMOST DO OB NOW AND GET EXAMPLES 
OF CHOICES AVAILABLE TO TENANTS AND RULES THEY MUST FOLLOW 

SUMMERY
Our research is divided into two parts. First is a review of extant laws.Second we will compare 
several cases (original layout and after changing their infill), and find out the different in base 
building and infill between original case and changing one. Then we may conjecture the rules that 
user should observe in design

RULES FROM AN APARTMENT HOUSE ADMINISTRATION
If occupants want to set up windows for protection. (Ex:fig.~3)
There are some rules they must follow:
1.Material: door and window must be made of aluminum.
2.The place you can install:
(1).The store in the apartment building can install anti-burglar windows in back and side of windows 
of store.
(2).The occupants can set up the anti-burglar door in the place where there is a steel door. steel 
door(fig.4)
(3).Above second floor (including 2F) occupants can installed an anti-burglar windows in the gallery 
outside of the kitchen. But they can't install on front/sides of house or in front of French windows..

For store in house(townhouse) within:
Only anti-burglar doors and windows which are in the hallway can be installed in ground  floor, other 
floors can't.Only back of house's hallway can install burglar windows in ground floor, other floors 
can't.Can set up the window for natural light on the middle of roof.

3. Rules for installation_For apartment house:
(1)The anti-burglar doors and windows which were installed in ground floor, must follow the original 
window/door size, you can't let the anti-burglar doors and windows be protrude the original one.
(2)Above second floor (including 2F) installed window in the gallery which outside of kitchen. The 
color of window's frame must be white and follow the wall (can't protrude beyond the outside wall)
(3)If occupants wants to increase the stack's (pipes for gas from kitchen) length of a kitchen. Stack 
should follow the outside wall.

The rule by Apartment house administration 
follows the rule made by government. We 
compare rules from two communities 
(100Lretime Town & colorful city young).
They all look similar. One community makes 
more rules on facade

During decorating 
When people plan house decoration: should indeed know the structure, water electricity, 
fire-fighting system, monitor control system and so on. After finishing the plan, they 
should give the whole plan to the apartment house administration. After the apartment 
house administration checks that plan is safe to public and not against the building's view. 
Then it is permit to decorate
In order to keep quiet: If there are requirement to break the ceiling, floor or something that 
will make big noise in the project. You only can do it at the between (10am~12pm, 
14:00~16:30). 
Occupants can't put the trash and building materials in the public place.
Can't put anything hanging signboard or not good looking things on the wall which make 
the view of building become bad

The living room and dining room were changed .It's 
trend to use furniture or special cupboard to separate 
space. It makes dinning hall become individual, and 
also increase the character of space.The columns, 
beams, the wall which deliver force to ground, and 
some outside wall were considered base building.

REFERENCES
1. Http://www.mytour.com.tw/colorfulcityyoung/rule_index.htm
2.  Http://www.tmm.org.tw
3.  Http://100.netown.tw
4.  Rules to community occupants in Liretime Town, Lungtan, Taoyuan.
5. Y, L.N. (2005). Research of the three-decade changes of indoor space of the condo-type 
apartment in Taiwan  based on the published project cases by Interior Design Magazine in Taiwan
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TIME: 2000     SITE: CITY

TIME: 2004
SITE: CITY

TIME: 1996
SITE: CITY

TIME: unknow      SITE: unknow TIME: 1980     SITE: CITY

TIME: 2002      SITE: CITY

In order to increase the space functional and make it useful, we usually combine the dinner hall and 
path in a small apartment. In this case, we found out the columns, beams, and walls outside were 
considered as base building. The secondary design was changed infill in the most part. The service 
space was set around the channel. The gas from the kitchen go out directly without going back channel

This case also was combined the dinner hall and path. Use 
living room and dining hall to switch the path. The columns, 
beams, and walls outside were considered as base building. 
There independent channel in bathroom and kitchen. It makes 
the spaces character more clear, and make multi-use of space. 
Because the bathroom and kitchen can design in any place 
which just near channel

The columns, beams, stair, and some outside wall were 
considered as base building. Because there is a few people in 
the house. They decrease the public place, the path of new-add 
bad room, in order to increase the connection of each room

When there are more people living in the house 
together. It needs more privacy. Using public space to 
protect each room. The columns, beams, and some 
outside wall were considered as base building

Decreasing the path, and change the bathroom's location 
(from vertical to horizontal). It added the length of pipe. The 
columns, beams, the wall which deliver force to ground, and 
some outside wall were considered as base building

It increased the quality in living room and entrance when was changed the 
entrance. It's illegal to make balcony become room (outside become inside), 
but it happen all the time. They changed the individual wall and make public 
space bigger. They change the original channel position. That may make 
harder to arrange the pipes
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MAINLY REGULATIONS RELATIVE TO THE OB

THE PROCEDURE OF ALTER THE USING PURPOSE

1/2DAY 1/2DAY 1/2DAY 7DAY 12DAY

1.The department or bureau of the government that might relates to OB  

in Taiwan. 

2.The regulations of the architecture that might be concerned in OB in  

Taiwan

3.The introduction of the process of the building built in Taiwa n.

4.Comparing the essential of OB with the regulation of governmen t in 

Taiwan and figure out the legal way of OB in Taiwan.

ABSBRACT

PART1

Building Permit Section

Construction Section

Building User Section

Apartment Management Section 

Illegal Building Control Section 

Illegal building Inspection Section

Building Administration Section

DEPARTMENT OF ARCHITECTURE MANAGEMENT

PART2

Urban Planning Law

Land Used Zoning

Building Law

PART3

Delivering the  project 
to the Building
Permit Section

Check by the
commissioner

of section
Contractor  check Fire prevention check

Check by each 
commissioner 

Delivering the  project 
to the Building
Permit Section

Check by the
commissioner

of section
Contractor  check Fire prevention check

Check by each 
commissioner 

ON CAPACITY ON IT PURPOSE

HIGH 
CAPACITY

LOW
CAPACITY

DIFFICULT

SUERMARKET
EASY

DIFFICULT

RESTAURANT

SUERMARKET OFFIC

HIGH 
CAPACITY

LOW
CAPACITY

DIFFICULT

SUPERMARKET
EASY

DIFFICULT

RESTAURANT

SUPERMARKET OFFIC

PART4

DISCUSSION 
Are floor plans needed for developers to get certificates of occ upancy?
Once a base building is built, are separate building permits nee ded for each infill?
How do or would the public utilities control approvals, given th e separation of base  

Building and infill

THE   BUILDING PROCEDURE 

Applying the certification
of building permits

Begin the construction
Check the 

completed building
Applying the  certification 

of  using permits
Applying the certification

of building permits
Begin the construction

Check the 
completed building

Applying the  certification 
of  using permits

The counsel on the
urban planning
Apartment management 
law

Applying the permits for 
altering the design if the 
plan need to modify

Using approvals for 
it s purpose  

Not available procedure of OB in Taiwan 

Applying the 
certification
of building permits Base

building
Base

building

Just built a 
base building.

Applying the  
certification 
of  using permits
every time it s 
changed

Design 
the infill
Design 
the infill

Available procedure of OB in Taiwan  TYPE1

Applying the 
certification
of building permits Design 

the infill
Design 
the infill

Make sure of 
the purpose of
plan using 

Applying the 
permits  for
altering the
design on detail

Design 
the infill
Design 
the infill

A  infill 
building
A  infill 
building

A building 
that has already
built for it purpose

Proprietor intend 
to change it 
purpose on using

Applying the 
Certification
of  altering 
the purpose of using. 

A infill
building
A infill

building

Available procedure of OB in Taiwan  TYPE2

TYPE1 ( During the procedure of construction) TYPE2(Public building is used on some purpose)

supermarket restaurant

On this kind of situation. There are some detail
which will be concerned and need to be permitted.
1.Structure safety. 
2.Equiptment correctly.
3.Interior fixing design.
4.Other details should follow its regulations. 

supermarketsupermarket restaurantrestaurant

On this kind of situation. There are some detail
which will be concerned and need to be permitted.
1.Structure safety. 
2.Equiptment correctly.
3.Interior fixing design.
4.Other details should follow its regulations. 

Unit
one

Unit
two

Unit
three

Unit
four

Unit
one

Unit
two

plan changed plan

residential

residential

residential

residential

residential

commercial
section

residential

residential

residential

res

res

commercial
changed section

com

Unit
one

Unit
two

Unit
three

Unit
four

Unit
one

Unit
two

Unit
three

Unit
four

Unit
one

Unit
two

plan changed plan

residential

residential

residential

residential

residential

commercial
section

residential

residential

residential

res

res

commercial
changed section

com

ARCHTECTURE DEVELOPER
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BUILDING USER LICENCE CIRCLE

Applicant  check  in

government  personnel inspect

>check document

> If not  qualified , return  to modify 

>check document

>If not  qualified , return  to modify 

government  commissioner inspect 

Pro -director inspect

>check document

>If not  qualified , return  to modify 

Director inspect
>check document

>If not  qualified , return  to modify 

I f  qualified

Check in repetition

Advise to make repetition

To received building user license

WORKSHOP ON OPEN BUILDING IMPLEMENTATION
National Taiwan University of Science and Technology

Department of Architecture / July 2007
Visiting Professor Stephen Kendall, PhD, Ball State University, USA







CHAPTER  TWO _ RESEARCH REPORT _ TEAM 5+11

FINANCING TOOLS OR PRODUCTS SUITED TO AN OB PROCESS

CHAPTER  TWO _ RESEARCH REPORT _ TEAM 5+11

FINANCING TOOLS OR PRODUCTS SUITED TO AN OB PROCESS

WORKSHOP ON OPEN BUILDING IMPLEMENTATION
National Taiwan University of Science and Technology
Department of Architecture / July 2007
Visiting Professor Stephen Kendall, PhD, Ball State University, USA

1616

Eligible for 
Public Housing

General 
Loan

Public Housing Loan 

Amount Over 70% of building expense.
Interest rate

Other funds and 
trusts

Build Trust for 
fund-raising

Eligible for Urban 
Regeneration Fund Plan & Design fee 

Subvention for loan interest 
Grace tax ratio 
Floor area incentives 

Possible finacial
resource for 
current housing 
project in 
Taiwan

Special Conditions

(Take for example the

Relief Foundation )

( 921 )

REATs (Real Estate Asset Trusts) law 
under amendment.

In addition to following the example 
of Urban Regeneration Fund, this 
foundation assisted all the expense 
for administration that needed. 

Grace tax ratio   
Floor area incentives 

Eligible for 
Public Housing

General 
Loan

Real Estate Mortage

Public Housing Loan    

Amount Over 70% of building expense.
Interest rate Usually below 7%

Other funds and 
trusts

Build Trust for 
fund-raising

Eligible for Urban 
Regeneration Fund Plan & Design fee    

Subvention for loan interest     
Grace tax ratio    
Floor area incentives    

Possible finacial
resource for 
current housing 
project in 
Taiwan

Special Conditions

(Take for example the
Case in 921 Earthquake 
Relief Foundation )

( 921 )

REATs (Real Estate Asset Trusts) law 
under amendment.

In addition to following the example 
of Urban Regeneration Fund, this 
foundation assisted all the expense 
for administration that needed. 

Grace tax ratio 
Floor area incentives    

5.0 Introduction-the financial tools available for housing projects in Taiwan
In search of the financial tools available for OB, it was our assumption in the very beginning that those tools 
useful for general housing project, are also possible tools for OB. Thus we started to find out where builders
 get the money they needed. We considered all kind of conditions that a building can be constructed, such as 
projects built by government or private developers, on virgin land or brown field sites. Also we reviewed all
 current regulations,to find out certain words in them that may need further interpretation or explanation, 
which can be applied on OB conditions.

In order to define whether the above tools are also possible solutions for OB, two questions for open building:
1.Does it make any difference for all the above tools if a project is planned to be built in an OB way?
2.Within those possible tools, anyone who can evaluate the In-fill and Base in OB separately, will be helpful for the builders. 
Which are them and how do they evaluate?

5.1 Funds, the other way

5.2 Money from bank, the real estate loan

Previously review 

The current applied method for real-estate evaluation 

Hypothesizes 

1. As for the DCF, it considers the rental income, the capital replacement and the 

surplus value that are all possibly related to OB. 

2. As for the MC, the OB product has better identity and suitability for the market. 

3. As for the CA, the OB make the property share by two parties and the base 

building that can reduce the money expand and risk for both sides. 

The elements for real-estate evaluation in current codes and regulations are:

l Building Location 

l Building Construction 

l Usage 

l Individual Conditions 

l Equipment 

Hypothesizes 

Possible difference in the later three elements with OB issues: 

1. OB makes usage change available for higher capacity and value. 

2. OB extends the traditional interpretation about individual conditions , such 

as the different base building case-by-case, the variable in-fill including its area 

and usage. 

3. OB invited certain building equipment into construction, for example, 

attachable and extensional elevator, in-walled pipes and AC systems, recessed 

floor, etc, that redefine the word equipment . 

l Discounted Cash Flow (DCF) 

l Income Capitalization (IC) 

l Market Comparison (MC) 

l Cost Approach (CA) 

l Development Approach (DA) 
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Introduction: 

If the opening building concept is to be popularized smoothly in Taiwan, or even 

accept and liked by most of people, the key factors includes: property developers, 

construction businesses, regulation and processes, legal barriers, software and internet 

sites, infill technical products, base building technical systems, identify facade 

strategies, multi-skilled installation teams and financing tools. One of the critical 

factors is the availability of financing tools for building constructors and citizens. 

Both base building and infill need the funds. 

This study aims to understand Taiwan domestic banking practices to determine if they 

can fund building constructors or general citizens implementing OB projects. 

Therefore, this study would focus on three directions thorough a series of interviews: 

1. Identify financing tools or products suited to an open building. 

2. What kinds of loans are available for households in condominiums? 

3. Is it possible for a household to lease space and own their infill, and as a result 

deduct the interest on the infill loan from their income tax? 

There are two parts in opening building construction. One is the base building ; 

the other is infill . The research direction of this study is whether the general 

citizens or building constructors can ask for a loan from a bank to finance the base 

building and infill. Depending on the content of the real-estate evaluation rules, 

announced by the Ministry of Interior on June 12, 2006, there are two factors that 

would affect the evaluation results, when we evaluate the buildings. One is location of 

the building; the other is land and floor area of the proposed building. 

 

In addition to the above statements, there are some important items for reference to 

evaluate buildings: 

1. Building construction system (reinforced concrete, steel and reinforced concrete, 

steel structure or timber structure) 

2. Height of buildings 

3. The stories (the ground story prices better than another story of same building) 

4. Age for the building 

5. The quality of public equipments and use life in building (new building or old 

building) 

 
According to real estate evaluation rules Article 2, Article 19, Article 21, Article 24 

status, etc., each individual  factor will affect the real estate evaluation result. 

And according to real estate evaluation rules Article 67, the construction materials 

and equipment  of buildings still can be sold in the market when the years of 

economic durable use are over. The total sale price of the building is an important 

item when evaluating the real estate. We must also think about the scrap value and 

depreciation of building. 

There are some advantages in the opening building concept that should have an effect on financing: 

1. Everyone can design their own house according to their preferences, so each dwelling of a condominium has its 

uniqueness. 

2. When family members increase or decrease in number, or the use purpose changes, the dwelling layout and equipment 

can be changed without disturbing neighbors. 

3. The infill can be reused. 

4. Because of the multi-skilled installation teams, infill technical products and base building technical system, the 

constructing time is shorter. The constructor can sell the building more easily, the household can move in the building 

quickly. The management and interest cost of the constructor will be reduced.  

5. When the household, constructor, and the architect plan, discus, and design collaboratively, there is reduced conflict and 

increased decision flexibility for all plays. 

According to these advantages, the Infill should match the article2, article19, article21 and article24. This means that the 

household can get a larger bank loan, and the rate of the loan can be decreased. The cost of Infill products can be deducted 

from income tax, in contrast to the model of renting. Therefore, it will decrease the householder’s burden of income tax. 

Furthermore, the Infill products can be reused, by article67. Also, infill, public equipment, and installations are treated to 

“equipments of building”, so the infill should have scrap values. When the original householder sells the dwelling unit, they 

can raise the price of the building. In other words, when the real estate agent appraises the building, they should get the 

higher price.  

Depending on the issues above, we get some conclusions after interviewing: 

1. The base building without partition wall, bathroom, or the facade of building is illegal under current law in Taiwan. 

2. Illegal buildings cannot get the building license. 

3. No building license, no loan. 

4. It needs to match the current law in Taiwan, when people apply to a loan on mortgage from bank. And meanwhile, they 

must own the land license of ownership of the building location. 

5. It needs to match the current law in Taiwan, when people apply to a loan on house from bank. And meanwhile, they 

must own the land license of ownership of the building location. 

6. Because of the owners’ behaviors, styles, concepts and infill safety and beauty, the dwelling house is sale or rent to bank, 

in evaluation process, the factors of quality style and quantity of infill are not important in building cost value. In other 

words, bankers concern the base building, location of building, land and floor area of building, building construction 

system, height of buildings, the stories, age for the building, the quality of public equipment and use life in building. 

7. When people buy the open building they can get the bank loan only when they ask for the loan by infill or decoration. 

Bankers do not consider the quality, style and quantity of infill for the loan amount, only consider the debtor’s 

repayment ability, such as profession, social position, job stability, bank account or other real estate. 

8. Constructing new open building or rebuilding the old one to the open building, no matter ask for a loan from bank 

directly or in fund and trust to get bankroll, the process and method all need to match the current law in Taiwan and the 

statements above. 

9. Promote open building concept in Taiwan, there is a long way to go, there are many difficult problems needing to make 

great efforts to overcome. 
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In Taiwan, open building related to infill  does not have a distinct or Independent
 legal status from the building, Banks have been reluctant to support financing for
 investment in fill, because they do not have confidence to give developers the 
status of mortgage. Subjective images of bankers have tended to block the 
dissemination of the open building concept.  At this moment, public authorities
 have to guarantee the infill owner's possessive right of infill entirely.  Respecting
 this issues, this part of the research discusses the situation to give the infill  
a financially distinct status from the building structure  and proposes an ideal
 regulation of apartment renovation under the scope of Taiwanese legal institutions.

The principle of regulation of urban renovation
 There are a number of bad situations of urban phenomenon associated with living
 that need to be improved as quickly as possible (see in Fig 1.).  Taipei City 
Government has much concern focused on these old apartments renovations.  
Table 1 shows the current regulation based on urban renovation and condominium
 regulatory system in Taiwan. Incentive systems were also provided to people who
 participate in limited renovations.  Urban renovations prescribe that any attachment
 to fixed property that owes fundamental function of the fixed property should be
 treated as combined property belonging to the fixed property, even in the case the
 attachment was bought or invested by different stakeholders from those related with
 fixed property.  The principle of fixed property refers to this description and has been 
large a obstacle to the feasible operation of structure and infill buildings. 

Lack of committee of community

High density of people

Inadequate maintenance 

Insufficient public facility 

Small living area

Illegal building 

Insufficient function of precaution

Facade in disorder

Facilities breakage

Lower income

Problem of street vendor

Complicated possession

High density of usage 

Fig 1. The bad situation of essentiality for apartment renovation 
which are concerned by Taipei City government

Strengthen and 
improve the public 

facilities and 
building 

managements in 

renovate area.  

1.Renovation of agreement distinguished by owner’s 

possessive right Excess 2/3 possessive owners 
attendance, agreement with 3/4 number of possessive 

owners attendance.

1.Renovation units Total area of 

renovation unit must be excess 1/10. 
2.Developers or building ownersTo 

excess 2/3 number of possessive 

owners of buildings, total area of floor 
must be excess 3/4. 

EXCECUTION

None 1.1/2 fee can be exempted from the land 
tax during renovation.    

2.1/2 fee can be exempted from the land 
tax and house tax for two years after 

renovation. 

3.Investors and developers engaged in the 
renovation can that can against the fee 

for Business profit. 

INCENTIVE 

Apartment 

maintenance

Apartment 
management

Apartment 
renovation 

Renovate and 
repair the 

infrastructures or 
public facilities.

DEFINATION

MaintenanceManagementRenovationMaintenanceRenovationMETHOD

Based on condominium regulatory systemBased on urban renovation REGULATION
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The ideal support by the public authority

Firstly, in order to satisfy open building as a feasible business,
 government (Taipei City Government) has to guarantee the infil
l owner's possessive right of infill entirely.  Japanese regulation
 of Civil Law has been developed with the requirement for financial
 distinction between structure and infill in order to operate feasible
 business of OB.  Figure 2 shows the diagram of relationship 
among the each department in Taipei related to ideal mechanism
 for structure and infill buildings.  Even if the owner of structure 
may go bankrupt and the structure was bought or transferred to
 the creditor, it is required that the owner of infill can claim possessive
 right of infill against the creditor of the owner of structure. .

5.3 The goverment's policy for public housing

Table 1.  The regulation based on urban renovation and condominium regulatory system in Taiwan 
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Department of Urban 
Development

Urban renovation 
funds 

Department of 
Civil Affairs

Taipei City Government

Communication
Agency of  the 

apartment 
counseling

Assistant funds for 
apartments 

Office of Household Affair 

Service and counseling
Assistant 

Condominium 
regulatory system

Committee of  
communities

Architectural studios 
Housing consultants 
Communities developers

Professional 
agency

Infill

Structure

Combination with the 
loan of  bank facilities

Department of Urban 
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Urban renovation 
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Civil Affairs

Taipei City GovernmentTaipei City Government

Communication
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apartment 
counseling

Assistant funds for 
apartments 
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Service and counseling
Assistant 

Condominium 
regulatory system

Committee of  
communities

Architectural studios 
Housing consultants 
Communities developers

Professional 
agency

Architectural studios 
Housing consultants 
Communities developers

Professional 
agency

Infill

Structure

Combination with the 
loan of  bank facilities

The Incentive system
Secondly, any of incentives system  ideal regulation of apartment renovation
 will help the owners deal with all loan affairs easily and smoothly and should be
 distinguished financially in order to attract investment (see table 2).

Fig 2.  The diagram of relationship
 among the each department in 
Taipei related to ideal process of
 mechanism for structure and infill
 buildings. 

5.4 Conclusion

In some cases banks would kindly increase the 
loan for furnitures. The risk has been reduced 
with the financing collateral from the Funds.

The OB is an better way, but 
most of the difficulties remain 
the same.

Special Conditions
Take Example the 921

Since the investeralso owns the property, that 
can be sold or for rent. The In-fill can be an 
individual item in the Trusts, but its cost 
depends on its market.

New code under suspension. 
According to the market 
mechanism, it was believed that 
the location may be more 
important than variable usuage.

Real Estate Asset Trusts

Right now same as above, but the possible 
chance can be happened if the Regeneration 
Funds act like that of 921.

The process of OB could be 
helpful for setting up cases, if 
there are multi-ownership.

Urban Regeneration 
Fund

Same as above.Same as above.Public Housing Policies

Individual condition will be considered, but 
the difference cannot be expected.

If both cases land and house 
ownership are mortaged, no 
difference.

General Real Estate 
Mortgage Loan

Do they afford additional loan for the In-fill?Does it make difference if 
project be done in traditional 
way or OB ?

Tool
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Water Pipe ProductsWater Pipe Products

For open building, the building was divided into the base building and the infill. This research 
aim infill products investigate and combine available in Taiwan market. In the concept of the 
flexibility, that will be effective on the part of design and product. 

For infill, can roughly divide all types into two big classes of hardware and software. It's called 
hardware not like the invariable part of the base building. It's not often to move site in the infill, 
for example, the interior walls, floor, etc.. Software can according user like, to a part of 
changeable, for example, the equipment, power line, etc..

In the space of Taiwan, designer is used to set up wall 
skirting in the connect place of wall and floor. The traditional 
wall skirting only has beautiful function. Now, many factories 
develop wall skirting easy to removing, and can set up power 
line in the wall skirting. The product not only simplifies the 
question of the power plan, but also can direct set up power line 
outlet on any wall place. 

Every outlet of traditional trap install set trap, if 
single outlet not use for long time. It maybe dry 
and bring reek. Traditional trap is 135 degrees to 
retain water, apt to block. So use the 
comprehensive trap, converge all water in one 
trap inside, forming the single big water seal. If 
water pipe block, can open water seal cover to 
weed out matter. Comprehensive trap is 45 
degrees more difficult to block.

The Fast Joint use adhesive tape to connect drain pipe in the 
past, so unable to reach fully airtight of effect, sewage regular 
meeting seepage comes out. Use the fast joint of drain pipe 
connect water pipe end, can reach the result of the airtight 
separate, and prevent sewage seepage effectively.

The power line joint has another kind of type, it can install 
quickly and the iron is set up on the inside. The user will not 
touch the part of the iron, only need to install in the new joint. 
The new joint can connect the power line, cable, network line, 
etc., and set up in the both ends of the wall. No matter the 
interior walls how to change; the joint can easy to install. And 
the joint have a kind of transform joint, it can divide a power to 
a lot of outlets, or a lot of power to an outlet. The transform 
joint can use in the different types of plane.

Unit Toilet SystemUnit Toilet System

UT construction combines 
each pipe (ex. feed pipe, drain 
pipe, breather pipe) in the box. 
The box assemble, test in 
factory.

1. A top board
2. A skeleton
3. Pottery ironware
4. A front panel board
5. Pipe
6. Skirting board

!Convenience: Only must reserve pipe shift
!The Products Quality is Stable: Each products are strict product in the factory.
!Seismic Capacity: Because UT is the independent box, it is link to do with hose, seismic not 

effect pipe.
!Time Limit for a Project is Shorten: The pipeline has been already finished assembling in 

the factory. It can save traditional work time.
!Convenient to Fix: UT system install on the floor, so can easy to fix.

UT character

Fast Joint of Drain Pipe Combine Trap

System Cabinet ProductsSystem Cabinet Products

Every component of furniture (i.e. leaves, panels, fittings.) 
has various styles and they can be selected and changed. This 
design provides the flexible for users to decide the 
cupboard's function and surface. 

S k i r t b o a r d P r o d u c t sS k i r t b o a r d P r o d u c t s

IntroductionIntroduction

Products on the Taiwan MarketProducts on the Taiwan Market

Power Line Connect ProductsPower Line Connect Products

TAICHIN CO.,  LTD

ANGEL ARGENT CO.,LTD.

TWTOTO, LTD

TWTOTO, LTD

TIEN KUANG ENTERPRISE CO.,LTD

IKEA

Cleaner Home, LTD

TUNG KUNG building materials
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INSTABUS EIB
Switches, safety programmed, building 
management system and more  the suitable 
program for all needs:

!   Switches & accessories for private and   
commercial buildings

!   INSTABUS EIB building management system
!   Dimmer systems and transformers
!   Shutter control system
!   Radio system
!   Movement detector system
!   Smoke detector system
!   Plugs & couplings, appliance connection 

boxes
!   Internet Controller IC 1

  

The dual-tube design allows the liquid 
nitrogen reservoir to be attached to an 
automatic fill tube, reducing the amount of 
service required by the system. These traps 
are available in in-line and right angle port 
configurations with 4.0, 6.0, and 8.0 inch OD 
bodies, .75 to 4.0 inch OD ports. The two-
piece trap body and 304 stainless steel 
construction allow these traps to be easily 
cleaned.

In-line TrapIn-line Trap

Nor-Cal Products ,  Inc

KI, Website: http://www.ki.com/
TAICHIN CO., LTD, Website:  http://www.tccl.com.tw/
IKEA, Website: http://www.ikea.com.tw/chi/main.html/
TIEN KUANG ENTERPRISE CO., LTD, Website: http://www.tenco.com.tw/index.asp/
TWTOTO, LTD, Website: http://www.twtoto.com.tw/home.asp/
Cleaner Home, LTD, Website: http://www.cleanerhome.com.tw/index.htm/
KAI JAY ENTERPRISE CO., LTD, Website:   http://www.kaijay.com/ 
Nor-Cal Products, Inc,  Website: http://n-c.com/

,  Website: http://wiremold.com/shared_content/pdf/ED1119.pdf
Website: 

WIREMOLD
MERTEN, http://www.merten.de/html/de/index.html

SystemsWall Demountable WallsSystemsWall Demountable Walls

Panels can be removed and replaced without disturbing adjacent areas. 
This multipurpose framework provides ready access for communication and data networks, 
easily changes doorways and features a variety of materials.

    

Mounting industry standard communication devices in Wiremold Wire and Cable 
Management Systems has never been easier. The Wiremold Communication Module Series 
supports open system architecture by providing a variety of unloaded modules to accept 
devices from other manufacturers. These open system modules provide a flexible and 
aesthetically pleasing way to connect communication cabling at the point-of-use.

What Taiwan Market Lack?What Taiwan Market Lack? ConclusionConclusion

ReferencesReferences

Smart Building System and HVAC ProductSmart Building System and HVAC Product

This research presents the infill products in Taiwan market, and products should be own for 
open building. For the concept of open building, try to combine the performance of each 
product. Though each product belongs to different companies, but the architect can use the 
products of each part. Even more to create the design of open building in the Taiwan, and can 
combine the advantage of each product. And provide the development of combine industry.

KI

WIREMOLD

Communication Module SeriesCommunication Module Series

MERTEN

Shih-Min Cheng, Shao-Hung Lo, Chih-Kai HsiaoShih-Min Cheng, Shao-Hung Lo, Chih-Kai Hsiao







1. Introduction

About the plan of elevation of the building, 
there are a lot of factors must be considered. 
Such as the regulation, climate environment, 
beautiful...so on.

So under the view of the opening building, we 
probe the building elevation of Taipei, by four 

(1)Regulation.
(2)Facade patterns.
(3)Materials and Production.
(4)Case 

And by three kinds of housing building:
(1)Apartment(high-rise, 10 floor and higher)
(2)Apartment(low-rise, 10 floor and lower)
(3)Townhouse(about 3~4 floor)

aspects: 

Investigation.

2.

(1)Building Area
The projection line of the facade kits will be the 
" ", that will influence the 
calaulate of the  building area. 

 Regulation

Build covering rate

2.

(2)Balcony
If the depth of the Balcony exceed over 2m, the 
depth of the Balcony  should deduct 2m when 
the  building area will be calaulated.

 Regulation

2.

(3)Railings 

tipulate

 Regulation

 height

2F 1 m
3F 1.1 m
10F 1.2 m

(4)Opening size
About natural light and adequately ventilated

(5)

Shell save energy
Opening rate of the shell

Shell energy s

3.

(1)Patten dimensions

 Facade Patterns

(2)Patten combination

Apartment first layer

Apartment second layer

Townhouse first and second layer

4.Materials and Production

(1)Base Building
Always use "Tile" in Taiwan.

(2)Infill
Always use " " and 
" " in Taiwan

Aluminum
Stainless steel
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4.

(1)Apartment(high-rise)

 Case Investigation

4.

(2)Apartment(low-rise)

 Case Investigation

4.

(3)Townhouse

 Case Investigation

5. Conclusion
About the facade factor, the 
opening building rate between 
"Base building" and "Infill".

6. Reference
Factory villa : the emergence 
of a type,  2001.

No added Facade

Unify Facade

Disorderly Facade

Disorderly Facade

Disorderly Facade

Disorderly Facade

Disorderly Facade

Disorderly Facade

Disorderly Facade

 Regulation

Patterns

Materials
And

Production

Case

 

 

 

Base
Building

Infill
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Mr.Big Rian Shao yuan
This exercise is designed to help you get started in doing capacity analysis . Capacity analysis is
 method to evaluate what INFILL is a possible in BASE BUILDING.

We will use one typical of existing 20-story office building in Detroit, USA, as an example. It has 
actually been converted into an apartment building. (But unfortunately the developer did not use an 
open building approach, so there were many problems and the building is not lexible ).It has a 
structure of concrete columns and slabs. The floor-to-floor dimension is meters.

TYPE2

TYPE3 TYPE4

TYPE1

 Members:
 A man and a woman, 
 Designer Couple.

Members:
A husband and wife and Baby

                                 Conception: In this case ,
 designing a household for a designer couple which
 has many friends, so I try to illustrate a bright and
 big living room, and make it connect with the studio.
 Whenever their friends or customers come, they
 could just talk without really serious atmosphere.

Designed by: Shaou Yuan 

Designed by: Mr. Big

                                        Members:
My father and mother and meself.

                                        Members:
My father and mother and myself.

In this case, I tried to offer two choices for the spatial layout.
Type one: Sunlight for both private and public space. 
Type two: Only for private use.

WHAT I WANT YOU TO CONSIDER AND DO IN THIS EXERCISE

1.  There are five unite shown on the floor plan. I want teams to work on units # B, C, D.  (I 
     showed unit # A in my lecture as an example). Because there are margins  between these
     units, teams working on adjacent units must agree on the size of their unit to begin with.
2.  All plumbing for a dwelling must remain inside the territorial boundaries of that space.
3.  Assume Taiwanese life styles and conventions as much as possible   (except for this 
     exercise we will ignore the tradition of a floor drain in the bathroom).
4.  Include air conditioning and laundry facility in each dwelling unit.
5.  For this exercise lets imagine the facade is entirely part of the base building.
6.  Each team should develop at least three alternative INFILL layouts for their unit. For 
     one of them, show installation pathways using dotted lines.
7.  AA drawings are by hand, using black for base building decisions and red for infill decision.
8. Keep all study sketches and final proposals  for inclusion in the final report.  

Designed by: Mr. Big

Designed by: Rian Hsuan-Wei Chen

These two points are the locations of the pipe shafts
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INTRODUCTIONINTRODUCTION

PROCESSPROCESS

Layout and pipe shaft

TYPE ATYPE A

Figure 2 : Service AreaFigure 2 : Service Area

Figure 1 : Pipe Shaft LocationFigure 1 : Pipe Shaft Location

This exercise is designed to help us get started in doing "capacity analysis". 
Capacity analysis is a method to evaluate what INFILL is possible in a BASE BUILDING.

We will use one typical floor of an existing 20-story office building in Detroit, USA, as an
example. Trying to make it more flexible.

This exercise is designed to help us get started in doing "capacity analysis". 
Capacity analysis is a method to evaluate what INFILL is possible in a BASE BUILDING.

We will use one typical floor of an existing 20-story office building in Detroit, USA, as an
example. Trying to make it more flexible.

Step 1: Finding out the areas of pipe 
             shaft.(pipe shafts can't go 
             through the beams.)
Step 2:Designing several layouts and
            deciding the locations of two 
            pipe shafts.
Step 3: Family types - a couple, a couple
             and two children, a couple and 
             their parents.
Step 4: Designing layouts of each
             family types.

Step 1: Finding out the areas of pipe 
             shaft.(pipe shafts can't go 
             through the beams.)
Step 2:Designing several layouts and
            deciding the locations of two 
            pipe shafts.
Step 3: Family types - a couple, a couple
             and two children, a couple and 
             their parents.
Step 4: Designing layouts of each
             family types.
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TYPE CTYPE CTYPE BTYPE B

Shih-Min Cheng, Shao-Hung Lo, Chih-Kai HsiaoShih-Min Cheng, Shao-Hung Lo, Chih-Kai Hsiao







KITCHEN

ROOM

BATHROOM

Originally building plan

Pipe shelf decision

Type 1Exploring Constrains of a Floor Area in a Conversion project

This exercise is designed to help in doing "capacity analysis". 

Capacity analysis is a method to evaluate what INFILL is possible in a 

BASE BUILDING.

Will use one typical floor of an existing 20-story office building in 
Detroit, USA, as an example. It has actually been converted into an 
apartment building. (But unfortunately the developer did not use an open 
building approach, so there were many problems and the building is not 
"flexible"). It has a structure of concrete columns and slabs. The floor-
to-floor dimension is 4 meters. 
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KITCHEN

ROOM

BATHROOM

KITCHEN

ROOM

BATHROOM

Type 3

Type 2
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3BR. with 2 toilets 2 BR. with 1.5 toilet
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� Four bays of window each one for a

room.

� One balcony available aslaundary

space.

� With the room width strictly limited,

better to have the furniture arranged

along the depth, layout of closet should

be carefully done.

� The column in the center of unit

blocked out the circulation, more

improvement to be needed.

� Dimension of rooms seemed

comfortable.

� One additional storage.

� Both pipe shaft and center column

can be unobvious.

�Interior area: 60

�Interfaces:

Natural light and air only come

from one side of the unit.

� For health consideration, the

location of pipe shaft should not

block the façade which refer to

limited nature.

� Priority set for room utilizing

lights and fresh air:

1. Bed room

2. Kitchen

3. Toilet

4. Others



1. Trying to set the pipe shaft location in the middle zone of the dwelling unit, the distance from the service point to each corner of the dwelling unit will be shorter.

2. People will get good life faculty; because of there are shorter distance from service point to each corner of dwelling unit.

3. The distance, walk to the service point, is decreased.

4. When pipe shaft location in the middle zone, the kitchen or the bathroom would be island style or against wall style.

5. Using sheet materials to decorate the space between column edge and wall surface, and set the electric pipes and water pipes between the wall and sheet materials, then the
wires or pipes could not be seen.

6. Those are the shortest distance to get the user side, includes gray pipes, sewage pipes, gas pipes, electric pipes, water pipes, web wires and cable wires.

7. We thinking over the ambient light and ventilate in bedrooms or dining room.

8. Adults can watch the kids-rooms from kitchen, for knowing the kids situations.

Design Concepts:
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2BR. With 2 toilets 2 BR. with 2 toilet
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Mr.Big Rian Shao yuan

This exercise is designed continue your study of apacity analysis . Capacity analysis
 is a method to evaluate what INFILL is possible in a BASE BUILDING.

We will use a townhouse HELL designed by my students as an example. Please 
assume it is being build in Taipei  !

WE will start the work in the class, but you can do more work on it between classes and 
thin the first part of class on July 12 .

 Members:
 A man and a woman, Designer Couple.

Members:
My Father, mother, twin younger sister and myself. 

TYPE1

TYPE2

 Mr.Big and Shao yuanDesigned by: 

Conception: In this town house with original base, I first figure out where comes the sunlight.
 And I want to make a bright lobby with an open upon it. When hostess plays piano, the whole
 house will full of musical sounds. Another idea about this house is the studio layout, I design
 several studios at different places, and each of them has their own facility. 

In this case, we designed this townhouse with the original base. First of all, there is an open
 upon the living room which is to the top floor, Main floor is public space for banquet or 
meeting friends; second floor bedrooms for parents and family members; third floor are 
children's playing room and master's studio. The general conception of this OB design is
 to make a small space as big as possible, and create warm, interesting atmosphere. 

1.Follow HOMEWORKS  principles.
2.I will offer two townhouse SHELLS ; each team will select one to work with.
3.In this exercise, try to follow Taiwanese conventions and regulations as much as 
   possible. If that means adjusting the given SHELLS, please do so.
4.Final work should include the following sketches:
   a)Minimum of two complete INFILL layouts for the SHELL (floor plans, furnishings)
   (If you adjust the SHELL, show the NEW SHELL as the basis for you exercise, and a
   small diagram showing what you changed from the given SHELL)
   b)A diagram of installation pathways for drain lines, on just one floor(show in a plan 
   view: an axonometric view of the same is asked for but not required)

WHAT I WANT YOU TO CONSIDER AND DO IN THIS EXERCISE

Designed by: Rian Hsuan-Wei Chen







WORKSHOP ON OPEN BUILDING IMPLEMENTATION
National Taiwan University of Science and Technology
Department of Architecture / July 2007
Visiting Professor Stephen Kendall, PhD, Ball State University, USA

6363 CHAPTER  THREE _ SECOND OB EXERCISE _TEAM 7

INFILL A TOWNHOUSE

CHAPTER  THREE _ SECOND OB EXERCISE _TEAM 7

INFILL A TOWNHOUSE

INTRODUCTIONINTRODUCTION

CONCEPTCONCEPT

DNDN

UPUP

 

1. A top board 

2. A skeleton

3. Pottery ironware

4. A front panel board

5. Pipe

6 Skirting board

1. A top board 

2. A skeleton

3. Pottery ironware

4. A front panel board

5. Pipe

6 Skirting board

Figure : Unit Toilet

This exercise is designed to continue the study of capacity analysis.
Capacity analysis is a method to evaluate what INFILL is possible in a BASE BUILDING.

The SHELL has already been designed. We will assume it is being build in Taipei.

This exercise is designed to continue the study of capacity analysis.
Capacity analysis is a method to evaluate what INFILL is possible in a BASE BUILDING.

The SHELL has already been designed. We will assume it is being build in Taipei.

2ed floor plan1st floor plan 3rd floor plan

We try to follow Taiwanese conventions and regulations as much as possible.

Step 1: select a system- UT system.
Step 2: make some layouts and discuss the religion space. 
 

We try to follow Taiwanese conventions and regulations as much as possible.

Step 1: select a system- UT system.
Step 2: make some layouts and discuss the religion space. 
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UP UP

DN

LIVING ROOM

DN

DINNING ROOM

KITCHEN
STORAGE

BAR

BEDROOM

FAMILY ROOM

BATHROOM

BATHROOM

BATHROOM

BEDROOM

MASTER
BEDROOM

BALCONY

BALCONY

1 FLOOR PLAN 2 FLOOR PLAN 3 FLOOR PLAN

BALCONY
DRY CLOTHES

RELIGION ROOM

2ed floor plan1st floor plan 3rd floor plan2ed floor plan1st floor plan 3rd floor plan

At this exercise, we have learnt how to make various layouts according to the fixed
pipe shafts. And knowing the different between base building and infills. 
 

At this exercise, we have learnt how to make various layouts according to the fixed
pipe shafts. And knowing the different between base building and infills. 
 

Shih-Min Cheng, Shao-Hung Lo, Chih-Kai HsiaoShih-Min Cheng, Shao-Hung Lo, Chih-Kai Hsiao







KITCHEN

ROOM

BATHROOM

Originally building plan
Type 1 -- 1st floor Type 1 -- 3rd floorType 1 -- 2ed floor

Type 1 -- 1st floor pipe shelf

Infill a Townhouse

Study of "capacity analysis". Capacity analysis is a method to evaluate what INFILL is 

possible in a BASE BUILDING.

Use a townhouse "SHELL" designed by my students as an example. Please assume it is 

being build in Taipei!
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KITCHEN

ROOM

BATHROOM

Originally building plan
Type 2 -- 1st floor Type 2 -- 3rd floorType 2 -- 2ed floor

Type 2 -- 1st floor pipe shelf

Type 2 -- 3rd floor pipe shelf
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This building is a typical 

townhosue that also happened 

in Taiwan. Usually two to four 

floors. The dimention is large 

enough that two rooms can be 

easily arranged in the same 

facede. Considering the climat 

condition, this proposal wants 

to creat more shadows on the 

 Facade, with balcony and 

terrace as more as possible.

In the beginning the available 
ways for pipe system connecting 
to the shafts are marked up, as a 
restrain for layout of wet spaces 
such as kitchen, toilet, and planter 

in terrace.

As it used to be the spaces in 1st. 
Floor are public areas. It seems the 
floor area is too large for only those 
public usage, that developer in the 
market may want one bedroom to be 
arranged in. But considering only 8m 
width for each facede, and part of 
them have to reserve for kitchen, 
there have to be a dicission for space  
sharing the rest of natural light 
between dinning and bedroom. As a 
result we give up adding a bedroom, 
then add a spared room in Japanese 
style with retractable partitions.

The 3rd. Floor is a recreation 
space for the family.The 
designer,s wish is to creat a 
free and transparent space in 
it, with garden terrace large 
enough for family party. A 
skylight is possible through 
design of the roof.

Two bedrooms with 4m width 
for each with balcony sharing 
the front facede.

A shared closet is arranged as a 
dividing element between them. 

The master bedroom also have 
its own balcony, which let in air 
and light into its toilet, in which 
a wide-opened window is 
possible through the envolope 
by the balcony. 
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You have learned how to adjust one dwelling space in a CONVERSION PROJECT to make it more OPEN.

You have worked with a TOWNHOUSE to understand its typology in terms of OPEN BUILDING PRINCIPLES.

In the exercise, FIVE TEAMS will work one with another one. The purpose is to learn now to adjust team, to
 INCREASE CAPACITY FOR ACCOMMODATING VARIETY over TIME.

TYPE1 TYPE2 TYPE3 TYPE4 TYPE5

TYPE2
TYPE5

TYPE4+

Conception: This case is a new building in Taiwan, but it's not an 
open building which we are talking about now. So, what we do is 
to use the construction as a base and rearrange the unit for people
are going to move in. And design the applicable “infill” for them.
With this base building, we designed couples layout, each of them
could fit customers' need.

TYPE1

TYPE3

In this case, we try to make a Taiwan new residence as 
an open building. My idea is not setting any fixed walls 
to make space more flexible. 

WHAT I WANT YOU TO CONSIDER AND
 DO IN THIS EXERCISE

1  Use principle learned so far to transform this building's base 
    building ( which is designed for only one set of floor plans) into
    an OPEN BUILDING.
2. Change AS LITTLE AS POSSIBLE to increase this building's 
    capacity to accommodate individual family preferences. ( I 
    suggest that vertical pipe shafts are perhaps the only things
    needing to be adjusted).
3. DO NOT CHANGE THE FACADE or STRUCTURE or FIRE 
    ESCAPE SYSTEM.
4. Show ALTERNATIVE UNIT SIZES and for each unit SHOW
    ALTERNATIVE INFILL, on two or three typical floors. (you 
    may want to make some floors into duplex dwellings, for
    example, or create double height spaces on a few floors to make 
    special units.)
5  Show one whole building on axonometric drawing showing 
    the new VERTICAL PIPE SHAFTS.

+

 In this Taiwan residence, we redesign the original layout and make it as five dismantle units, and
 then we use these five units to assemble different kinds of layout.

Designed by: Rian Hsuan-Wei Chen Designed by: Mr. Big

Designed by: Shaou Yuan 
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INTRODUCTIONINTRODUCTION

CONCEPTCONCEPT

exhaust
vent

fire
security

electricity

supply vent

AB

C

D

fire
security

electricity

supply vent

A

B

C

exhaust
vent

fire

security

electricity

supply vent

fire

security

electricity

supply vent

fire
security

electricity

supply vent

fire
security

electricity

supply vent

A

B

C

A
B

C

A

B

C

A

C

B

In this exercise, we will work one EXISTING MIXED USE BUILDING in Taipei.
The purpose is to learn how to adjust them, to INCREASE THEIR CAPACITY FOR 
ACCOMMODATING VARIETY over TIME.

In this exercise, we will work one EXISTING MIXED USE BUILDING in Taipei.
The purpose is to learn how to adjust them, to INCREASE THEIR CAPACITY FOR 
ACCOMMODATING VARIETY over TIME.

Step 1:Integrate service cores. Making a complete public 
             space. 
Step 2: Deciding the number of space which we want to divide. 
Step 3: Deciding the position of partitions and margins.
            (according to the facade and structure.)
Step 4: Making layouts. 

Step 1:Integrate service cores. Making a complete public 
             space. 
Step 2: Deciding the number of space which we want to divide. 
Step 3: Deciding the position of partitions and margins.
            (according to the facade and structure.)
Step 4: Making layouts. 

Type 1

Type 2

1-4

1-2

1-3

fire

security

electricity

supply vent

A

B

C

BATHROOM

BATHROOM

BEDROOM

BEDROOM

MASTER
BEDROOM

DINNING

LIVING ROOM

KITCHEN

LIVING ROOM

MASTER
BEDROOM

MASTER
BEDROOM

BATHROOM

BATHROOM

BATHROOM

DINNING

KITCHEN

LIVING ROOM

DINNING

KITCHEN

BATHROOM

BEDROOM

3 Households

exhaust

vent

1-1

1-11-1
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LIVING ROOM

DINNING

KITCHEN
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BATHROOM

BATHROOM
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BATHROOM
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BEDROOM

DINNING
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KITCHEN

A
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4 Households
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BEDROOM

KITCHEN

Type 2
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KITCHEN

ROOM

BATHROOM

Originally building plan

Type 1 -- upper floor

Type 1 -- lower floor
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Type 2

Type 3

Type 2 -- pipe shelf
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1 Unit 2 Units 3 Units

Variable Mragin

Floor Plan:
Shaft & Wet Area
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The building is already in use

right now. For this reason we

do this practice with the idea

that the works for

reconstruction should be

reduced as les as possible.

Thus the fey shafts in the

core area functioned as

integral peformance such as

electricity, communication,

fire control, as well the

elevators and staircase, are

kept without change.

Consequently we found the

possibility of variable are

reduced a little, in

comparison with the worked

results of other teams. From

this point of view the existing

may not be a best design

solusion, as for a pre-saled

product.

�In the beginning the core area are

been studied, as the most important

condition of restrain for OB

development. Only three exits are

available, thus if for adding more units,

the only way is to extent the corridor.

�The potantial for adding new units

will be restrict by the"L" shape of floor

plan, because only with two of four

directions the natural light are available

with the facades: the lower one

horizontal and the left one vertical. As

for the upper one horizontal facade any

intention to have more than one unit

sharing it will cause a longer corridor

for adding exit, which is not economical.

In searching for possibility of the number and

type of units in floor plan, we focus on the

facede vertical on the left refering to its

longest length, which means best probobility.

�We found tree is the largest number for units

in this area, with area 30 more for each.

�One thing interesting that there exist a certain

margin, which means variable buffer zoon

between two units, and the margin for one- unit

and two-units plan remain consistence. But the

margin for three units plan are in totally

defferent locations. This could be a trouble in

design that we have to varified.

The relation between layout of shafts, which should be the

same for every floors, and the variable margin, which can

be different in any floors, is the issue we want to concentrat

with. Here are three ways supposed for them:

�The shafts are arranged within certain rules, for example

along the eadge of the margin.

�No shaft inside or near the margin.

�Shafts are freely workable anywhere in the margin.

In our study with the two-units plan, it can be easily done

that no shafts are located inside or near the margin.

More proposal were needed because with the three- units

plan the unit in the center are just the area of the entire

margin, that it is necesssary to have at lease one shaft.
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1.The original design is two large units; we redesign it from two units to three units by open

building concepts.

2.We are not changed the original pipe shaft location.

3.There are two bathrooms in each unit; one of them is opening d esign for visitors using.

4.Right diagram: two bedrooms, one kitchen, one dining room, for small family.

5.Left diagram: one bedroom, one kitchen, one dining room and one study room, for couples

but no kids

6.Thinking the ambient light and ventilate, there are windows set in the dining room, living

room and bedrooms.

7.The entrances of the three units are set in three different di rections, to avoid disturbing each

other when everyone gets into or out the entrance.

8.The pipe shaft location is set on outdoors; the first reason for thinking the distance from the

pipe shaft location to bathroom can be as shorter as possible, the second reason for avoiding

digging the opening in each inside floor, the third reason for b uilding, fixing and checking

conven iently

9.The walking path should be convenience.
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WINDOW w280*h640

WALL w130*h320

DOOR w280*h320
MATERIALS

WINDOW w390*h300*3  W390*h300 TADAO ANDO

In the last exercise is to design the facade for the townhouse we did before 
in exercise 4, and our reference architect is Ando Tadao. The style of this Japanese architect is to make people believe less is more .
So in our facade design, we also try to illustrate this idea, simple but elegant; understated but powerful. 
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INTRODUCTIONINTRODUCTION

CONCEPTCONCEPT

Louver

Glass

Glass

Interior Wall

Wood

Frame KitFrame Kit

Rules

1. The frame width is 10 cm, it is installed 
    on the edge of wall and floor. 
    The frame has 5 cm adjustment space.

2. Facade kit of parts setting authority 
    often use dimensions in Taiwan (ex. 
    300 cm, 500 cm, etc.).
    So, we setting facade kit width have 
    1~5 cm, 35~40 cm, and 90~100 cm, 
    Height have 1~5 cm, 40~50 cm,  
    90~100 cm, 120~130 cm, and 
    180~190cm.

Rules

1. The frame width is 10 cm, it is installed 
    on the edge of wall and floor. 
    The frame has 5 cm adjustment space.

2. Facade kit of parts setting authority 
    often use dimensions in Taiwan (ex. 
    300 cm, 500 cm, etc.).
    So, we setting facade kit width have 
    1~5 cm, 35~40 cm, and 90~100 cm, 
    Height have 1~5 cm, 40~50 cm,  
    90~100 cm, 120~130 cm, and 
    180~190cm.
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FACADE  KITFACADE  KIT

Unit: cm

Window KitWindow Kit Door KitDoor Kit

Fix Window KitFix Window Kit Wall KitWall Kit

Balustrade KitBalustrade Kit

IInntteerriioorr  mmaatteerriiaall

TThheerrmmaall  iinnssttuullaattiioonn

WWaatteerrpprrooooff

SSuurrffaaccee  mmaatteerriiaall
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1 Floor Plane

2 Floor Plane

3 Floor Plane

DESIGN STEPDESIGN STEP

STEP 1STEP 1 STEP 2STEP 2 STEP 3STEP 3

Dividing the townhouse 
facade 30 cm, 40cm , 
and 50 cm.

Setting facade kits on 
the area of division.

Outside facade putting 
on the top of inside 
facsde.

Window

Wall

Balustrade

Ground glass window

Fix window
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INTRODUCTIONINTRODUCTION

CONCEPTCONCEPT

FACADE  KITFACADE  KIT

Reference Architect: Jean nouvelReference Architect: Jean nouvel

Frame Kit

Window Kit

Door Kit

Fix Window Kit

30 40 50 60 90

90

60

30

Wall Kit

Balustrade Kit

Material
Metal
Glass

Colour
Gray 
Black
Transparent

Feature
Small 
Mechanical

division

Material
Metal
Glass

Colour
Gray 
Black
Transparent

Feature
Small 
Mechanical

division

30 40 50 60 90 30 40 50 60 90 30 40 50 60 90

This exercise is use facade kits of Team 1~10, we chose size and 
material of team 2 and team 7. Because the townhouse width has 
260 cm and 270 cm. So, in the exercise, we use 30 cm, 40cm, and 50 
cm to divide facade. And use metal material create a style of 
mechanical.
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DNDN

UPUP

STEP 2STEP 2 STEP 3STEP 3

1 Floor Plane

2 Floor Plane

3 Floor Plane

STEP 1STEP 1 STEP 2STEP 2 STEP 3STEP 3

Shih-Min Cheng, Shao-Hung Lo, Chih-Kai HsiaoShih-Min Cheng, Shao-Hung Lo, Chih-Kai Hsiao







Module dimensions

Concept

Transom window Type 1

Transom window Type 2

Transom window Type 3

Transom window Type 4

French window Type 1

General window Type

Door Type 1

Sunshading board Type

Railing Type 1

Railing Type 2

Railing Type 3

French window Type 2

Door Type 2
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Combination
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Glenn Murcutt
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Christian de Portzamparc
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In order to create many kinds of facade forms, and make the
possess function fit in the concept of open building. We set some
limiting factors as bellow:

1.The kit of parts is for a particular grouping.
2.We design curtain wall for those townhouse. (for example:

aluminum curtain wall, stone curtain wall, etcetera)
3.The facade width of building is eight meters.
4.The facade height of building is four meters.
5.We distribute the facde of each building into two units. In other

word, each span of facde of one unit is four meters width.
6.Each element height is one meter.
7.Three are twelve types of element width. (such as: 115cm,

110cm, 105cm, 100cm, 95cm, 90cm, 85cm, 80cm, 75cm, 70cm,
65cm, 60cm)

8.According to customers order, the product company can change
windows size and doors size. That is, either window or door is
custom-made.

It was the designer's intension to built up certtain working process for

OB facede.

�Horizontal ruler lines as functional level divisions for the windows,

railing, and additional, the ceiling height 210~240cm, or a possibility for

small mezzaning.

�Vertival ruler lines were modified through dimensional common

denominator within two part of the facade, 50cm.

�Remodify a vertical dimension refering closet between two rooms in

Exercise2, 60cm.

�Three possible layer for the facade interface in the smaller part, and

two for the larger part.

With the different working

background, designers were

doing their pratice seperately.

The first one utilize the

system of curtain wall, to

develop modulized panels

with a menu for architects.,

The second was trying to

design a panel system with

decision process for end-user

as well the architects..
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’

A considering an easier interface for end- users, which

means the process for decission- making:

�Buld up floor plan.

�Put into wall elements with suitible width for the

function.

�Check the space left between wall panels in the facade

�Pick the window elements grouped by width, with

suitable form that meets their usage.

�Dry wall panel, precasted or precomposited panel.

�Window frame, Aluminum, which is very common and have

great compatitivity with different insertional material, such as glass

and Aluminum panel.

�Glass, in addition to clear glass, screen- printed glass are used

with light-needed but private space.

�Window panel, composited with insulation material.

�Railing, printed Aluminum with vertical elements preventing

climbing.

�Retractable sun screen, fabric or made of bamboo.

WORKSHOP ON OPEN BUILDING IMPLEMENTATION
National Taiwan University of Science and Technology

Department of Architecture / July 2007
Visiting Professor Stephen Kendall, PhD, Ball State University, USA



The design of this

demonstrat facade

referenced the design

of the Hillside Terrace

Projct in Tokyo, by

Fumihiko Maki.
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The elements developed in last exercise were not all used in this

exercise. The descriptions and reasons:

�Sliding windows with printed glass parapet is not necessary,

for those types of window are used with walls toward balcony,

that can be replaced by either glass parapet to let in lights, or

panel parapet for private and crash protecting.

�Windows with untransparant higher parts were also deleted,

for ceiling fixed in 240cm high is not necessary, except the

mezzanin that need windows.
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