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ABSTRACT

Keywords: Exterior wall tile, Decorative materials on exterior walls, Safety inspection
mechanism, Exterior wall diagnostic method

I. Background of the Study

The primary function of a building is to provide people with a safe, aesthetically
pleasing and comfortable environment. However, buildings in Taiwan have long been
complained about their messy appearance and the peeling of exterior wall materials.
Not until recent years when material peeling had resulted in casualties and gained
public attention has it been taken seriously. Just recently, Taipei City and Kaohsiung
City governments have tried to exercise their autonomy, based on the special
ordinance, to promote the inspection of building exterior walls. It is seen that other
city and county governments are following suit. The existing regulations may seem
already enough to assure the safety of the decorative materials for exterior walls in the
stages of planning/designing (e.g. Building Act, Building Technical Regulations,
Architects Act), of construction (e.g. Construction Industry Act, Technician Skill Test,
Construction Specifications for Public Works), and of usage/management (e.g.
Building Act, Condominium Administration Act Building Administration Division).
Nevertheless, in reality, we still lack a thorough inspection mechanism in the stage of
usage/management. As a result, the danger of material peeling is always there. To
ensure the public safety against exterior wall material deterioration, this study
discusses realistic and approaches in the aspects of legislation and practical
mechanism.

Il. Research Method and Process

In this study, we widely collected literature on common deterioration forms of
decorative materials on exterior walls, deterioration mechanism, and related solutions.
We also studied exterior wall inspection theories and technical skills, various exterior
wall research and the results. Additional, we surveyed the exterior wall inspection
mechanism and methods applied in Japan and Hong Kong, and compiled the exterior
wall safety policies and standards used in Taiwan; the data were collected and studied
as important frame of reference. And finally, in this study, we proposed four major
aspects of exterior wall safety to be considered: diagnostic skills, management
mechanism, legislation, and formation of the industry. An “Expert Survey on
Establishing Safety Inspection Mechanism for Decorative Materials of Exterior Wall”
was written up on these four aspects and conducted among 30 scholars and experts.
The survey asked about two major topics: 1) inclusion of safety inspection for
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decorative materials on exterior walls in the public building safety checklist, and 2)
proactive policies for exterior wall safety. After the survey, we held expert symposia
that included the public sector, and parties from developing, designing, construction,
users, and maintenance and management sectors to discuss about these topics and
reach consensuses. All of the discussion is integrated and analyzed to be important
references for future policy-making.

I11. Significant Findings
(1) Inclusion of safety inspection for decorative materials on exterior walls in the
public building safety checklist:

Nine sections (including 27 stipulations suggestions) of questions are discussed
under this topic. These nine sections of questions cover the enforcing institutions,
personnel qualifications, construction contractor qualifications, report applicants,
report filing period, report filing procedure, inspection methods, inspection grades,
and liability. The top priority is found to be the stipulations regulating construction
contractor qualifications, mainly because the material peeling of exterior walls in
Taiwan is mostly attributed to the construction quality. Thus, this study suggests that
the first step to improve exterior wall safety be the establishment of construction
contractor qualification.

(2) Need of a list of qualified exterior wall repair/maintenance contractors

In general, people in Taiwan, if a repair for exterior walls is needed, would just
ask a concrete repairer to do the job. When the fixed part is only a small portion, it
would not cause too much of a problem. But for a larger area of repair or even a
higher portion of a high-rise building, which requires more technical skills and
knowledge to ensure its quality, people would need a qualified and experienced
contractor to do the work. Otherwise, the repair quality and safety can be an issue.
However, people normally are not aware of who are the qualified professional
contractors. If the central or local governments could compile a “List of Qualified
Exterior Wall Repair/Maintenance Contractors”, they could have screened out
inadequate contractors for their citizens and have better control of contractor quality.
This can improve the repair/maintenance quality and safety of exterior walls and
reduce the occurrence of accidents for the public.

(3) Liability:

This study explains and clarifies the liabilities if any public safety issue should
occur—whether should it be the liabilities of the project executing party, the
diagnostic personnel, the inspection personnel, the construction contractor, or the
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building owner. We advise that the executing party, the diagnostic personnel and
inspection personnel possess the needed professional knowledge and skills to
maintain the inspection and diagnosis quality and ensure the inspection/diagnosis
work done correctly. The attribution of responsibilities depends on the insurance and
warranty systems. Building owners and users (ex officio managers) have the
obligation to file for and implement the improvement plans. Any negligence of
building improvement that results in material peeling and causes casualties or
property loss can bring the building owner(s) and user(s) legal liabilities for the
accidents.

(4) Establishing inspection methods and diagnosis grades

This study proposes seven inspection methods and three diagnosis grades. The
seven inspection methods are visual inspection, partial sound diagnosis, full-scale
sound diagnosis, partial infrared thermal imaging detection, full-scale infrared thermal
imaging detection, stone material inspection, and curtain wall inspection. The three
diagnosis grades include the first grade (using visual inspection), second grade (visual
inspection plus partial sound diagnosis; or visual inspection plus partial sound
diagnosis and partial infrared thermal imaging), and third grade (visual inspection
plus full-scale sound diagnosis; or visual inspection plus partial sound diagnosis and
full-scale infrared thermal imaging). In the third diagnosis grade, if the building is
assessed to have a risk of continuing tile peeling, then an exterior wall improving
project has to be carried out.

(5) Proactive measures for policy-making:

This study proposes seven proactive measures for policy-making: 1) setting up a
technical consulting group on exterior wall decorative material construction, 2)
implementing a exterior wall decorative material safety inspection and improvement
subsidiary plan, 3) providing a low-interest loan for improving exterior wall safety, 4)
establishing a warranty system for exterior wall decorative material safety, 5)
establishing an insurance system for exterior wall decorative material safety, 6)
establishing a list of qualified professional exterior wall maintenance contractors, and
7) establishing an inspection system for new building facades. These seven proactive
measures are proposed to solve technical problems (as people are not aware of
exterior wall decorative material technology) as well as financial problems (funds
needed for repair/maintenance). At the same time, the authorities can have a listing of
qualified construction contractors. Also, the construction quality for exterior wall can
be better controlled.
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IV. Suggestions
Suggestion #1
Immediately applicable suggestion: To draw up “Unified Criteria for Exterior
Wall Decorative Material Safety and Inspection”
Authority in Charge: Construction and Planning Agency, Ministry of Interior
Assistant Authority: Taiwan Institute of Property Management

Taipei City Government has pioneered “Regulations Governing Exterior Wall
Safety Diagnosis and Report Management of Buildings in Taipei City”. The
Construction and Planning Agency of the Ministry of Interior has also been working
on a “Periodical Public Safety Report System on Exterior Wall Decorative Materials
of Buildings in Taiwan”. According to the data collected in this study and expert
suggestions gathered in the symposia, we need quantifiable assessment indices as
diagnosis and inspection criteria. None of the above two systems or regulations has
mentioned about unified criteria for diagnosis and inspection. The old building
inspection items in local governments also are assessed with different criteria.
Therefore, we strongly advise the authority in charge and the assistant authority draw
up unified criteria to facilitate the diagnosis and inspection work.

Suggestion #2
Immediately applicable suggestion: To set up “Consulting Center for Exterior
Wall Decorative Material Construction Technology”
Authority in Charge: National Architect Association, Chinese Union of
Professional Civil Engineers Association, Taiwan Structural Engineers
Association, Taiwan Building Renovation Association, Taiwan Association for
Public Safety of Building, Taiwan Institute of Property Management, Taiwan
Architecture and Building Center
Assistant Authority: None

Most people have very little understanding of exterior wall decorative material
construction technology. As a result, facing the exterior wall deterioration problems,
they find nowhere to seek help. Take Hong Kong for example. The Urban Renewal
Authority of Hong Kong is currently carrying out an “Integrated Building
Maintenance Assistance Scheme”, providing assistance as well as interest-free loans
or subsidies to its citizens to proceed with house repairs and renovation. The Urban
Renewal Authority also cooperates with various private institutions to provide
consultation to Hong Kong people. We recommend the associated professional
organizations to set up a technical consultation center for exterior wall decorative
material construction in order to provide citizens professional advice of construction
options and related technical knowledge in the hope to improve the
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repair/maintenance quality and safety of exterior walls and reduce the occurrence of
accidents for the public.

Suggestion #3
Immediately applicable suggestion: To draw up “Construction Specifications for
Stone Tiles on Exterior Wall”
Authority in Charge: Architecture and Building Research Institute, Ministry of
Interior
Assistant Authority: Construction and Planning Agency, Ministry of Interior
Although stone tiles are not as common as ceramic tiles as decorative materials
used on exterior walls of buildings in Taiwan, they tend to be used on high-rise
buildings and public buildings. Additionally, the tile peeling accidents in recent years
which directly caused casualties are found to be the peeling of stone tiles. Therefore,
the safety diagnosis of stone tiles on exterior locations is very important. However, in
comparison with European Union and the U.S., where rather complete construction
specifications of stone tiles are in place, Taiwan has very little research in the related
area, and thus has neither comprehensive stone tile construction technical instruction
nor construction specifications to follow. Therefore, we suggest that research
institutions carry out studies that focus on the specific characteristics of buildings in
Taiwan and draw up stone tile construction specifications that are suitable for our
building facades. With these specifications, building contractors can have rules to
follow and their technical skills can improve. Consequently, public safety can be
ensured.

Suggestion #4
Immediately applicable suggestion: To set up a “Safety Inspection and Report
System for New Building Facades”
Authority in Charge: Taipei City Construction Management Office, Public
Works Department of New Taipei City, Public Works Department of Taoyuan
City, Taichung City Construction Bureau, Tainan Public Works Bureau,
Department of Building Affairs of Kaohsiung City
Assistant Authority: Construction and Planning Agency, Ministry of Interior
The present research and policy-making on exterior walls have been dealing with
existing buildings’ problems. As new buildings continue to grow all over Taiwan
every year, it would be wise if we can ensure the exterior wall safety when the
building is just being built. We suggest a new building exterior wall safety inspection
and report system, in which builders should submit both their exterior wall
construction plan for their new building and their confirmation test result (e.g. a
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full-scale sound diagnosis and pullout tests for tile adhesiveness) before scaffolds
being removed. If there should be any safety concern, builders still can make
improvement before scaffolds are removed. This can save plenty of troubles later on.
With a periodical inspection report system, we can have a more well-rounded
approach to ensure public safety of our buildings. Therefore, we advise local building
authorities to draw up necessary measures requiring builders to commission an
impartial professional institution to confirm the safety of their new building exterior
walls and, after that, to submit its safety confirmation to local authorities. Only after
all these are done can the builder receive the permission to use the building. In
addition, we suggest the Construction and Planning Agency of the Ministry of Interior
to draw up related regulations (including test methods, random inspection mechanism
and qualification criteria, etc.) as a frame of reference for local building authorities
when they are enforcing public safety of buildings. We hope that this safety control
mechanism can be built up and used nationwide.

Suggestion #5

Long-term suggestion: To include “construction (maintenance) of exterior wall”
in the Construction Industry Act Article 8 as one of the registered construction
professions

Authority in Charge: Construction and Planning Agency, Ministry of Interior
Assistant Authority: None

“Construction (maintenance) of exterior wall” involves plenty of professional
skills and knowledge. If commissioned to someone who lacks such knowledge and
experience, the construction or maintenance work may cause concerns in terms of
public safety. After comparing the systems in other countries and conducting several
expert symposia, we see a need to make “a list of professional exterior wall
construction contractors”. However, the definition of a “professional exterior wall
construction contractor” is still indistinct. A more applicable way is to include
“construction (maintenance) of exterior wall” in the Construction Industry Act Article
8 as one of the registered construction professions. That way, “construction
(maintenance) of exterior wall” can be supervised under the legal system.

Once included in legislation, “construction (maintenance) of exterior wall” can
be further managed by the authorities through policy-making. For example, local
building authorities can demand that each construction (maintenance) case be insured
against public accidents and that each contractor buy performance bond insurance.
With these insurances, contractors will be able to afford the compensation if any
public accident caused by tile peeling should happen. In addition, we recommend a
warranty system that requires professional exterior wall repair/maintenance
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contractors to provide at least 5 years of warranty of its work on exterior wall, which
is based on the Civil Code Article 499 that major exterior wall repair/maintenance
works should be provided with five years of warranty. This is done to clarify liabilities
and to ensure consumer rights.
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