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Building maintenance is now associated with investment return and value of
the building itself. The larger the capital needed to construct a building, the
greater return is expected. Maintenance costs of a building over its lifespan can
cope with the cost of construction for a new building. Therefore, the
maintenance is a very important aspect that needs attention and focus as early
as its planning stage. Decision making at the level of planning, design and
construction methods will have effect on the costs and maintenance works for
the building lifespan. The main goal of maintenance is to reduce and minimize
the failures and defects of the elements and building equipment effectively and
systematically. Indirectly, all aspects of safety and comfort will be guaranteed
not only to consumers but also to the owners and organizations. The method of
construction and materials used are able to avoid the cost of periodic
maintenance especially in a long term period.

One of the contemporary debated methods is an integrated construction,
known as the Industrialized Building System (IBS). This study is carried out to
identify the maintenance activities that occurred to buildings constructed with
different methods, which is IBS and conventional delivery. Therefore two
buildings were selected as the case studies for this research, namely
Thirteenth College representing IBS construction, while Kolej Pendeta Za'ba as
a conventional method of construction.

The scope maintenance activities investigated includes structural defects,
design defects, construction defects, internal fixtures, electrical installation,
plumbing and drainage system. This study used survey and interview methods
for data collection. A total of 150 questionnaires were distributed to the
residents of each college. The questionnaires were distributed to the students
of each building in order to get the overall perception regarding the
maintenance activities, whereas the interviews were conducted among the
industry practitioner in order to get the professional point of view regarding the
subject matter. For data analysis, this research used descriptive analysis and
Independent Samples T-Test to evaluate which building system is more
efficient in tackling the maintenance problems. The results showed that defects



in the building do occur at each building and there are no significance
differences between the two. In conclusion, the selection method of
construction of a building either IBS or even conventional does not affect the
defects of the building.

The findings from this research may benefit to government agencies,
constructions player and future researchers on development of the residents
building in order to minimize the maintenance activities.
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Penyelenggaraan bangunan kini dikaitkan dengan pulangan pelaburan dan
nilai bangunan itu sendiri. Semakin besar modal yang diperlukan untuk
membina bangunan, pulangan yang lebih besar dijangka. Kos
penyelenggaraan bangunan lebih jangka hayatnya dapat menampung kos
pembinaan untuk bangunan baru. Oleh itu, penyelenggaraan adalah aspek
yang sangat penting yang memerlukan perhatian dan tumpuan seawal
peringkat perancangan. Membuat keputusan di peringkat perancangan,
rekabentuk dan kaedah pembinaan akan mempunyai kesan ke atas kos
penyelenggaraan dan kerja-kerja untuk jangka hayat bangunan. Matlamat
utama penyelenggaraan adalah untuk mengurangkan dan meminimumkan
kegagalan dan kecacatan elemen bangunan dan peralatan yang berkesan dan
sistematik. Secara tidak langsung, semua aspek keselamatan dan keselesaan
akan dijamin bukan sahaja kepada pengguna tetapi juga untuk pemilik dan
organisasi. Kaedah pembinaan dan bahan yang digunakan dapat mengelakkan
kos penyelenggaraan berkala terutamanya dalamj angka masa yang panjang.

Salah satu kaedah kontemporari yang dibahaskan adalah pembinaan
bersepadu, yang dikenali sebagai Sistem Bangunan Perindustrian (IBS). Kajian
ini dijalankan untuk mengenal pasti aktiviti-aktiviti penyelenggaraan yang
berlaku kepada bangunan yang dibina dengan kaedah yang berbeza, iaitu IBS
dan pembinaan konvensional. Oleh itu dua bangunan telah dipilih sebagai
kajian kes untuk kajian ini, iaitu Kolej Tiga Belas mewakili bangunan yang
menggunakan system IBS, manakala Kolej Pendeta Za'ba sebagai bangunan
yang dibina secara konvensional.

Skop aktiviti penyelenggaraan disiasat termasuk kecacatan struktur, kecacatan
rekabentuk, kecacatan pembinaan, kelengkapan dalaman, pemasangan
elektrik, paip dan sistem perparitan. Kajian ini menggunakan kaji selidik dan
kaedah temubual untuk

pengumpulan data. Sebanyak 150 soal selidik telah diedarkan kepada
penduduk di setiap kolej. Soal selidik telah diedarkan kepada pelajar setiap
bangunan untuk mendapatkan persepsi keseluruhan mengenai aktiviti-aktiviti



penyelenggaraan, manakala temubual telah dijalankan dalam kalangan
pengamal industry untuk mendapat pandangan professional terhadap perkara
ini. Untuk data analisis, kajian ini menggunakan analisis deskriptif dan Sampel
Bebas T-Test untuk menilai sistem bangunan yang lebih berkesan dalam
menangani masalah penyelenggaraan. Hasil kajian menunjukkan bahawa
kecacatan dalam bangunan itu boleh berlaku di setiap bangunan dan tidak ada
perbezaan yang signifikan antara kedua-dua system pembinaan.
Kesimpulannya, pembinaan sesebuah bangunan samaada menggunakan
sistem IBS atau pembinaan secara konvensional tidak menjejaskan kecacatan
bangunan.

Hasil daripada kajian ini boleh memberi manfaat kepada agensi-agensi
kerajaan, mereka yang terlibat dalam sektor pembinaan dan penyelidik akan
datang dapat merubah penghuni bangunan dalam usaha untuk
menguruangkan aktiviti penyelenggaraan.
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CHAPTER 1
INTRODUCTION
1.1 Introduction

“Another Flaw in the human character is that everybody wants to build and
nobody wants to do maintenance” - Vonnegurt (1922-2007), Hocus Pocus”

Quotation above clearly concludes the actual situation in the construction
industry in the world. It clearly shows how important the aspects of building
maintenance in the construction industry can create a variety of positive effects
on a building in broad aspects especially the main functionality of the building
itself. There is no denying the importance of the maintenance of a building.
Form the smailest building up the large buildings, each of it will require a
periodic maintenance to keep the building in it optimal condition. Effective
maintenance can reduce the costs, especially for long periods of time not to
mention that it can create a conducive and comfortable lifestyle. Until recently,
many parties in construction sector concerned toward reducing the cost of
construction, but only a few of them are focusing on maintenance and
operation costs of buildings and, more importantly, to the reduction of lifecycle
costs.

The building is considering as an asset. The value of the building is based on
the quality of maintenance which was invested into to building. Proper
maintenance will increase the value. Most countries were involved with the
building maintenance activities. In the United Kingdom, It is estimated that
currently accounts for spending approximately £20 billion (Technology
Foresight Construction Sector Panel, 1995). In accordance with, any reduction
in resources used for maintenance of the building will have an impact that can
be seen on the national economy.

1.1.1 World Scenario

According to Mitropoulous and Howell (2002), 35 % of total turnover in the
construction sector investing in the United States, were comprised modification
projects and renovations. In Canada, the activities of maintenance (US $ 104
billion), are greater to compare with the new constructions cost (US $ 100
billion), Vanier (201). Expenditure in UK on repair, overhaul and maintenance,
covering 50 % more than of all annually activities of construction (DETR, 2000;
Baldry, 2002; Olubodun, 1996; Torrance, 1997; and Sun, 2003b) compare this
to the period between 1970 1980, increasing maintenance division until now.
Since the late 70's and early 80's, it has been more than 40 % (singer &
Swallow, 19986).



1.1.2 Malaysia Scenario

Between year of 2006 to 2010 (Ninth Malaysia Plan), there are about 3.5 per
cent per annum of construction sector was predicted by the government. In
addition to infrastructure projects in the civil engineering, the construction
sector is expected to be a major contributor to this growth. The Government
has injected nearly 19 billion Ringgit Malaysia within five years started 2006 to
2010. These allocation included provisions for maintenance and repairs
activities. The provisions of the development plan for improvement and
maintenance work up from RM296 million in the Eighth Malaysia Plan to RM1,
079 milion in the Ninth Malaysia Plan (Malaysia, 2006). Therefore,
maintenance and repairs works in the future expected will become important

According to Construction Industry Development Board, CIDB (2007), in 2006,
16 percent the total of construction output in Malaysia is maintenance works.
However, maintenance and repair work carried unreported, particularly those
undertaking by homeowners who make illegally renovations works. Hence, if
the case is calculated into account, the real numbers of the maintenance and
repair work in Malaysia would be way higher.

Malaysian government stated the total of 709,400 housing units will be
constructed under the Ninth Malaysia Plan. The supply and total amount for
maintenance and repair works were estimated increased in line (Government
of Malaysia, 2006).

1.2 Statement of Problem

In Malaysia, There are many new buildings erected each day to fulfill the needs
as developing country. Both public and private sectors are in high demand
every day. Many construction projects have been started because of robust
demand from the construction industry today. For that demand, various
initiatives have been undertaken. Furthermore, with a very limited time
constraints, various methods of construction are introduced and practiced. The
methods of building construction are also diversifying with the help of both
science and technology.

In the world of building construction, building defects are things that cannot be
excluded. It often happens no matter on conventional building or buildings IBS.
The selection of construction methods can not necessarily prevent the
occurrence of defects. Malfunctions and defects obstinate become a
contributor to the high maintenance. IBS is not just a trend and it is prove by its
various advantages in many aspects that have been shown in previous studies.
However, there is no detailed study being done in maintenance-related aspects
of buildings, constructed using IBS. Therefore, this study is to identify the
comparative maintenance problems that often occur in between the buildings
constructed using traditional methods and buildings constructed using IBS
method. To meet the objectives of the study, two students accommodation in
Universiti Putra Malaysia was chosen as the unit of analysis, which are



Thirteenth College (K13) that representing the IBS and Kolej Pendeta Za'ba
(KPZ) that represent the conventional methods.

1.3 Research Question

The main research question for this study is: which building system are fewer
defects, better in enhancing quality of student accommodation in Universiti
Putra Malaysia UPM, Malaysia. It followed by three sub research question (sub
RQ) which are:

1. What are the maintenance issues / problem on Thirteenth College and
Kolej Pendeta Za'ba Universiti Putra Malaysia?

2. How the IBS and conventional building system tackle / react to the
maintenance problem?

3. Which building system is more efficient in tackling the maintenance
problems?

1.3.1 Key Words

Conventional Delivery, IBS Technologies, Maintenance, Student
Accommodations

-1.4 Components of Research

The components of this research include, theoretical proposition, unit of
analysis, linking data to the proposition, and criteria for interpreting the findings.

iﬁlss-ﬁul,ldlngi'éﬁinéloﬁg;l&expé!ﬂfog’]yelessmamtmance prablems W

A to bullding’sowner o
[ Thirteenth callege (k13), UPM i
| KolejPendetaza’ba (KPZ), UPM J

| Collectingdataand make a compares between 1BSta Conventional
| Method-T-Test, sPss J

y

, ﬁf,éy:,l.g__islngl‘jaksﬁqulg@es-lnordemreducemalnte_nancelsmeson'
/| student accommodation.

Figure 1.1 Component of Research



1.5 Aim and Objectives of Study

The aim of this study is to understand and evaluate the maintenance issues
between two buildings which were constructed by using different delivery
methods which are IBS and conventional method. To achieve the above aim,
there are three objectives that have been identified in Table 1.0.

Table 1.1 Eagle Research Design Framework Table

RELATED
INQUIRY
STRATEGY

DESCRIPTION OF  SUB RESEARCH
RQ CONSTRUCTS RQ OBJECTIVES

R1: To identify which
building system applied on
student’'s accommodation  Review
building in UPM

[what]
Building System $1

Literature

[how] R2: To understand the

: §2  implementations of Case Stud
EnhanceQuality building system in order to ¥

settle maintenance issues

[who]
High Rise
Residential Interview
Apartment

Survey & Guided

R3: To evaluate which

83  building system is more Data Analysis
efficient in tackling the
maintenance problems

1.6 Scope of Study

This study is to identifying maintenance problems often faced by two buildings
from different construction methods. The units of analysis for this research
consist of student’s residential building in Universiti Putra Malaysia, which are
Thirteenth College (K13) and Kolej Pendeta Za'ba (KPZ). Apart from that, the
maintenance-related assessments to seek the value of the university students
who represent the residents of the building are done through survey forms. The
most obvious limitation of this study is to test or to proof the construction by
using the IBS is more efficient for the construction work in Malaysia nowadays.
IBS building technologies is expected to give lower life cycle cost (LCC) to the
building’s owner.



1.7 Significant of Study

In construction industry, maintenance activity is of the interest that should be
emphasized to prolong the lifespan of the building and to avoid long term
unnecessary spending. Efficient maintenance should be taken in to account as
early as the building is constructed including the building’s design and
construction materials used. This study was undertaken to assess the building
maintenance issues that apply to buildings constructed with different methods.
Through this study, issues related to maintenance of buildings, especially on
building methods using IBS can be peeled and discussed. Findings may help in
the improvement of IBS system and support the government's intention to
implement IBS extensively in building construction projects in Malaysia which
are expected to grow by 6.6% per annum and make a construction to become
a major contributor towards economic development in the country. At the same
time, certain parties in collaboration with the public sector can adopt the IBS to
strengthen the country's construction industry as well as dictating the direction
of the construction industry in the future in order to ensure they can be
internationally = competitive, innovative, technologically equip and
knowledgeable.

By having a sufficient system, it also helps the industry to face the challenges
ahead and address the existing weaknesses. Some of the weaknesses and
negative assumptions identified in the construction sector is the quality and low
productivity of the construction, delays due to bureaucracy, racism, lack of data
and information, and skills shortages. With this study, a model of construction
methods for IBS can be generated and IBS was certified pros. maintenance
issues is not an obstacle to the implementing IBS in the construction industry.
Moreover, the findings were documented to be used as a reference written
material for the contractors appointed to implement the IBS system in
development projects.

As an overall, benefits of the study will facilitate, support and improving IBS in
reducing maintenance problem of housing project. Besides that, the findings
also give an idea to promote a sustainability of building life-cycle as well as
building operation and maintenance.

1.8 Thesis Overview

This thesis contains five chapters. The summary of each chapter described as
below.

Chapter 1 gives a brief and an overview the scenario and trend of construction
industry all over the world including Malaysia. The aim, objectives, and
justification of the study are specified. It includes also the overall content of the
whole thesis.

Chapter 2 includes a literature review in the field of construction method, the
definition, implementation towards the industry, and also the advantages and
disadvantages of each method. A second part of literature review is focusing



on building’'s maintenance issues. In addition, types of building maintenance
are also included.

Chapter 3 discussed the methodology applied during this study. The design
and implementation of questionnaire survey and selection of case studies are
explained. The analytical methodology adopted is also briefly described.

Chapter 4 is the outcome of analysis; result and discussion for the building
systems are presented and discussed. The comparisons of result between two
different buildings were showed in a table and chart form.

Chapter 5 presents a summary of the findings and conclusion drawn from this
research and also the recommendations for future research.
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1.9 Summary

This current chapter will discuss statement of problem, objectives of the
research, the significance, limitation or scope and layout and framework of the
thesis. This is the main background or overview of the research study, the next
chapter will review and discuss the field of building system and building
maintenance.
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