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Abstract

Keywords : lavatory system, repair and remodel, maintenance, life cycle cost analysis

1. Background

In Taiwan, brick construction and in-wall pipe distribution method are the most
often seen lavatory system, in which many usage, maintenance, and environmental
problems have occurred. Although innovative lavatory systems such as unit bath and
pre-wall installation systems were introduced into Taiwan in recent years, their
applications in housing are limited. What is the most ideal lavatory system? This research
suggests that life cycle cost and benefit analyses should be performed on the traditional
lavatory, unit bath, and pre-wall installation systems to find out their strengths and
weaknesses; and then strategies be proposed to improve current lavatory systems, or to
further develop localized lavatory systems that are most suitable for Taiwanese.

2. Research Methods

The objectives of this research are:

1. To investigate the repair and remodel activities most often seen in current lavatory
systems in Taiwan.

2. To evaluate the performance and effectiveness of current lavatory systems.
To conduct life cycle cost and benefit analyses on current lavatory systems.

4. To propose strategies to improve current lavatory systems.

The research methods employed in this research include: interviews, on-site

observation and recording, expert seminars, and life cycle cost analysis.

3. Research Findings



This research finds out that the ‘traditional lavatory system’ has the best
performance from the cost and benefit aspects. It is shown that this system has the edges
on first cost and remodeling cost. Besides, it has many benefits such as more flexible
spatial layout, less space required for pipes, on-site constructability. Therefore, it is the

most often used lavatory system.

Pre-wall installation and unit bath systems have the edges of pipe repair and
relocatability. However, both systems’ first cost and remodeling cost are much higher
than the traditional lavatory system. It is therefore that both systems are not widely used
in housing. Despite so, the pre-wall installation system has the advantages of short repair
time, less construction wastes, flexible spatial layout. The unit bath system has the
advantages of short remodeling construction time, however, has the weaknesses of more
construction waste, less flexible spatial layout, more space required to pipes, and on-site

constructability.

Knowing the weaknesses of three lavatory systems, this research proposed two ideal
lavatory systems: restricted double-deck and raised-floor lavatory systems. Based on the
preliminary analysis, the first costs of both systems are roughly 20% more than the
traditional lavatory system. Especially, the repair and remodeling costs of raised floor
lavatory system are 10~60% less than the traditional lavatory system. Although the net
present value of life cycle cost of the raised floor lavatory system is 0~25% higher than
the traditional lavatory system, it has the advantages of short repair time and remodeling
construction time, less construction waste. It is concluded that, compared to the pre-wall
installation and unit bath lavatory systems, both proposed systems can compete with the

traditional lavatory system, and is worth being further developed and researched.

4. Recommendations
This research has made four recommendations in the following two categories:
Short Term Recommendations

1. To assist the makers or firms of the traditional, unit bath, and pre-wall installation
lavatory systems to further improve their systems, so that their products can better
meet the requirements of Taiwanese residents.

2. To conduct analysis on the plans and layouts of current cluster housings to find out

Xi
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better zones for the application of ‘restricted double deck’ method and system.

3. To further evaluate the performance of raised floor lavatory system and perform

further improve its design.

Long Term Recommendations

1. To amend related building codes and apartment management codes to improve the
repair and remodeling effectiveness of future lavatory design, and eliminate
confronts between neighbors due to ill-defined pipes.

Xii
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Abstract

Keywords : lavatory system, repair and remodel, maintenance, life cycle cost analysis

1. Background

In Taiwan, brick construction and in-wall pipe distribution method are the most
often seen lavatory system, in which many usage, maintenance, and environmental
problems have occurred. Although innovative lavatory systems such as unit bath and
pre-wall installation systems were introduced into Taiwan in recent years, their
applications in housing are limited. What is the most ideal lavatory system? This research
suggests that life cycle cost and benefit analyses should be performed on the traditional
lavatory, unit bath, and pre-wall installation systems to find out their strengths and
weaknesses; and then strategies be proposed to improve current lavatory systems, or to
further develop localized lavatory systems that are most suitable for Taiwanese.

2. Research Methods

The objectives of this research are:

1. To investigate the repair and remodel activities most often seen in current lavatory
systems in Taiwan.

2. To evaluate the performance and effectiveness of current lavatory systems.
To conduct life cycle cost and benefit analyses on current lavatory systems.

4. To propose strategies to improve current lavatory systems.

The research methods employed in this research include: interviews, on-site

observation and recording, expert seminars, and life cycle cost analysis.

3. Research Findings
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Keywords : lavatory system, repair and remodel, maintenance, life cycle cost analysis

1. Background

In Taiwan, brick construction and in-wall pipe distribution method are the most
often seen lavatory system, in which many usage, maintenance, and environmental
problems have occurred. Although innovative lavatory systems such as unit bath and
pre-wall installation systems were introduced into Taiwan in recent years, their
applications in housing are limited. What is the most ideal lavatory system? This research
suggests that life cycle cost and benefit analyses should be performed on the traditional
lavatory, unit bath, and pre-wall installation systems to find out their strengths and
weaknesses; and then strategies be proposed to improve current lavatory systems, or to
further develop localized lavatory systems that are most suitable for Taiwanese.

2. Research Methods

The objectives of this research are:

1. To investigate the repair and remodel activities most often seen in current lavatory
systems in Taiwan.

2. To evaluate the performance and effectiveness of current lavatory systems.
To conduct life cycle cost and benefit analyses on current lavatory systems.

4. To propose strategies to improve current lavatory systems.

The research methods employed in this research include: interviews, on-site

observation and recording, expert seminars, and life cycle cost analysis.

3. Research Findings



This research finds out that the ‘traditional lavatory system’ has the best
performance from the cost and benefit aspects. It is shown that this system has the edges
on first cost and remodeling cost. Besides, it has many benefits such as more flexible
spatial layout, less space required for pipes, on-site constructability. Therefore, it is the

most often used lavatory system.

Pre-wall installation and unit bath systems have the edges of pipe repair and
relocatability. However, both systems’ first cost and remodeling cost are much higher
than the traditional lavatory system. It is therefore that both systems are not widely used
in housing. Despite so, the pre-wall installation system has the advantages of short repair
time, less construction wastes, flexible spatial layout. The unit bath system has the
advantages of short remodeling construction time, however, has the weaknesses of more
construction waste, less flexible spatial layout, more space required to pipes, and on-site

constructability.

Knowing the weaknesses of three lavatory systems, this research proposed two ideal
lavatory systems: restricted double-deck and raised-floor lavatory systems. Based on the
preliminary analysis, the first costs of both systems are roughly 20% more than the
traditional lavatory system. Especially, the repair and remodeling costs of raised floor
lavatory system are 10~60% less than the traditional lavatory system. Although the net
present value of life cycle cost of the raised floor lavatory system is 0~25% higher than
the traditional lavatory system, it has the advantages of short repair time and remodeling
construction time, less construction waste. It is concluded that, compared to the pre-wall
installation and unit bath lavatory systems, both proposed systems can compete with the

traditional lavatory system, and is worth being further developed and researched.

4. Recommendations
This research has made four recommendations in the following two categories:
Short Term Recommendations

1. To assist the makers or firms of the traditional, unit bath, and pre-wall installation
lavatory systems to further improve their systems, so that their products can better
meet the requirements of Taiwanese residents.

2. To conduct analysis on the plans and layouts of current cluster housings to find out
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better zones for the application of ‘restricted double deck’ method and system.

3. To further evaluate the performance of raised floor lavatory system and perform

further improve its design.

Long Term Recommendations

1. To amend related building codes and apartment management codes to improve the
repair and remodeling effectiveness of future lavatory design, and eliminate
confronts between neighbors due to ill-defined pipes.
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