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Abstract

Purpose — The Facilities Management (FM) profession is now established in most developed countries and in
few developing countries such as Singapore and Hong Kong. However, with rapid mushrooming of high rise
buildings, which are known to be complex, the role of a facilities manager may require to be extended even
up to the project briefing stage. This paper aims to highlight the importance of consulting a facilities manager
during the project development phase of high rise buildings in Sri Lanka.

Design/methodology/approach — The methods of data collection used in this study were site observations and
interviews. The data from site observations were collected from 67 high rise residential and commercial build-
ings. While doing the site observations or some on occasions after the site observations, the facilities manag-
ers or building managers and maintenance managers of these buildings were interviewed to gather further
detailed information.

Findings — This paper highlights 15 critical maintainability problems, which originated during the development
phase. It was found 26 significant factors which would have been emphasized during the development phase
by a facilities manager to reduce the occurrence of such problems during the phase of occupancy.

Research limitations/implications — There were few qualified facilities managers involved during the data col-
lection process due to lack of qualified facilities managers in Sri Lanka.

Originality/value — The paper provides useful information to the facilities managers and clients/users on main-
tainability problems related to high rise buildings. It also emphasize the importance of the involvement of
facilities managers at the development phase of high rise buildings in order to minimize their maintainability
problems faced during the phase of occupancy.

Introduction

Generally, various groups of people are involved atdif- importantly, this environment needs to be maintained
ferent stages of the development phase of a high rise  throughout the building’s service life. In this process,
building. For instance, a consultant is involved with successful management of the facility consistently
a project from the project start up stage to the post depends on the cost effectiveness of its maintainabil-
completion stage, whereas a contractor is appointed ity process. These cost effective decisions may be
at the award of contract stage and continues up to initiated from early development phase for efficient
the post completion stage. In addition, there are many maintainability of the facility (Chew and De Silva.
professionals such as architects, engineers, quantity 2003a&b; De Silva and Ranasinghe, 2010). Facilities
surveyors, and various other parties such as suppli- managers can contribute significantly in the delivery
ers, specialist contractors, etc., who are involved at of such effective decisions at this point, based on their
different stages of a project. In general, in the tradi- practical exposure to maintainability problems that
tional practice, these sets of people are not respon- are faced during the phase of occupancy (De Silva
sible for the building after commissioning it. However, and Ranasinghe, 2010). But there is little evidence re-
this completed building needs to be maintained effec- ported of acquiring benefits from a facilities manager
tively throughout its design life. This role is taken over during the project development phase to consign the
by a facilities manager who is appointed during or af- foundation for maintainable deliverables (Nutt, 1993;
ter commissioning of the building, in general. Preiser, 1995; Hinks et al., 1999; McLennan, 2000;

Her and Russell, 2002; Kelly et al., 2005).Therefore,
The main role of a facilities manager thereafter is the maintaining a high rise building can become an ex-
conversion of this physical product into a suitable and pensive and complex affair (pilot study report by Build-
habitable built environment (Alexander, 1994; Atkin ing Construction Authority (BCA), 2000; Boussabaine
and Brooks, 2002; Barret and Baldry, 1995; Grimshaw, and Kirkham, 2004; Wimalaratne, 2005; Central Bank
2003; Kelly et al., 2005; Ventovuori et al., 2007). Most  of Sri Lanka, 2007). These higher budgetary require-
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ments for maintenance have originated from the early
stages of design and construction (Assaf et al., 1995;
Al-hammad et al., 1997; Adejimi, 2005).

Until recent, the early consideration of maintainability
issues was not considered as a common practice in
the Sri Lankan construction industry. This has been
escalated a number of maintainability issues of high
rise buildings (De Silva and Ranasinghe, 2010). Fur-
ther, it is likely to cause serious issues in the near fu-
ture especially with respect to larger numbers of high
rise buildings mushrooming in the city of Colombo and
suburbs. Therefore, this paper focuses on emphasiz-
ing the benefits of FM profession’s enlistment during
the project development phase to reduce such main-
tainability issues which in turn minimize the mainte-
nance budgets.

Benefits of Enlisting a Facilities Manager in the
Development Phase of High Rise Buildings

Strategic facilities management is focused to provide
maximum comfort to the occupants at a minimum cost.
Thus, if this task starts during the project planning
stage, the “pro active” facilities manager can obtain
the overall control towards taking correct decisions for
cost effective maintainability strategies (Her and Rus-
sell, 2002; Stoy and Kytzia, 2006; Newton and Chris-
tian, 2006). On the other hand, facilities managers are
the “keepers” of databases and information systems
that contain valuable operational and maintenance in-
formation on different building types (Preiser, 1995).
This information from facilities managers enriched
with their vast store of practical knowledge and expe-
rience and the feedback from users of the building on
operational and maintenance problems, are excellent
inputs for the designers in order to develop “highly
maintainable” buildings (Buys and Nkado, 2006).
Thus the facilities manager could be the “pathway” for
providing such feedback and for persuading design-
ers to take correct design decisions on any facilities
management issue, in order to make life easier for all
stakeholders.

In many instances, design related maintainability
problems are highlighted due to the lack of communi-
cation between the designers and the facilities man-
agers to seek advice about potential problems in their
designs (Chong and Low, 2006). A typical example is,
lack of space provided in the service ducks for ser-
vices of most of high rise buildings. Therefore, there
is much evidence to demonstrate that poor design
decisions continue to be repeated in every new build-
ing (Zubairu, 2001; Andi and Minato, 2004). Further,
Chong and Low (2006) found that a facilities manager
has very little control (i.e. about 4%) during the stage
of occupancy to minimize maintainability problems
and defects occurring from such deficiencies, where-
as designers can take control (i.e. about 84%), with
the support of a facilities manager, over the minimiza-
tion of these problems.

Further, LCC assessment of facilities management
during the project’s early stage is another benefit. The
cost components for LCC assessment can be com-
promised with repair and replacement cost, cleaning
and operational costs, refurbishment cost, and down-
time costs. However, it has not yet achieved the sta-
tus of a common tool among facilities mangers due to
a lack of practical knowledge and awareness. Further,
not having a common LCC calculation procedure nor
a software programme is another barrier for popular-
izing this practice among the facilities managers. But,
there is some evidence of improving LCC associated,
with the increasing number of public private partner-
ship projects (Pelzeter, 2007).

Similar to practices in many other countries’, there is
no established mechanism in Sri Lanka to haul out
benefits from enlisting the facilities managers at the
development phase to minimize long term maintain-
ability problems of buildings. This situation has been
created many maintainability problems such as no
accessibility or sufficient spaces provided in the build-
ings for maintenance work.

Research Methodology and Analysis

The extensive literature search was carried out to
identify the critical factors related to the develop-
ment phase for maintainability problems. Further, a
field survey was conducted to explore such existing
problems faced by the users, facilities managers and
the maintenance managers in high rise buildings.
A sample of buildings for field survey was selected
based on the available listings of high rise buildings in
the Urban Development Authority, Colombo Municipal
Council and the personal contacts. The sample was
consisted with 67 residential and commercial build-
ings and the age group of these buildings was varied
from 3 years (i.e. above the age of defect liability pe-
riod) to 30 years (i.e. below the age of a major refur-
bishment). The inspections were made with the sup-
port of facilities/maintenance managers to observe
the existing maintainability problems. Subsequent
interviews were conducted with these experts to ex-
plore criticality of above factors for their problems. A7
point “Likert” scale was used to elicit the criticality of
these factors.

Fifteen commonly occurred maintainability problems
were observed during the field survey. The mean
ratings of their frequencies were used to rank these
identified problems (Table 1). Water seepage due to
waterproofing defects was the most frequent defects
in high rise buildings. Further, 26 significant factors
were established using the t-test from the experts re-
sponses, for occurring these problems in these build-
ings (Table 2). T-test was carried out using Software
Package for Social Science (SPSS) version 10 and
the significance level was considered as the 95th per-
centile level.
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Table 1: Frequent maintainability issues related to increasing maintenance costs

No Defects Mean Rating Rank
1 Waterproofing defects 4.30 1
2 Doors, windows & joinery defects 3.73 2
3 Piping/ plumbing & duct work defects 3.60 3
4 Tile defects 3.23 4
5 Sanitary ware, fittings & jointing defects 3.13 5
6 Defects in claddings & curtain walls 3.10 6
7 Defects in ceiling components 3.07 7
8 Defects in services 3.00 8
9 Plaster defects 3.03 9
10 | Biological & chemical attacks 2.63 10
11 Defects in masonry (brick/ block) walls 2.73 11
12 Paint defects 2.80 12
13 | Defects in structural concrete 2.27 13
14 | Defects in floor components 2.33 14
15 | Defects in structural steel 1.40 15

Maintainability Problems in Managing of High
Rise Buildings: Discussion Using Building
Fabric Problems

Due to the failure to address facilities management
problems right from the design stage, facilities man-
agers/owners/users of high rise buildings face many
difficulties with their nature of difficult maintainability.
Further, many latent building defects such as water
seepage, failures of finishing materials, staining, etc.,
waste in energy, high rate of deterioration, etc., occur
as a result (Chew and De Silva, 2003a&b; Chew et
al., 2004; Chew and Tan, 2003a&b; Wong and Hui,
2005; Flores-Colen et al., 2008). Similar problems
were observed in high rise buildings in Sri Lanka, and
they were ranked based on the frequency of their oc-
currence. Table 1 summarizes 15 critical maintainabil-
ity problems.

Twenty six significant factors related to design phase
for these critical maintainability problems were estab-
lished from the views of the experts including facilities
managers, building managers and maintenance man-
agers of these buildings. These are discussed under
six groups as listed in Table 2.
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The lack of attention for future maintenance require-
ments is the most critical factor. The frequency and
the method of maintenance and cleaning, complex-
ity of the building and the availability of components;
technology and skills were found to be important. For
instance, it was revealed that the costs for cleaning
and janitorial processes were more than 80% of the
total building maintenance costs in some condomini-
ums of Sri Lanka, due to lack of provisions for the
easy procedures. In some cases, facilities managers
used alternative methods for cleaning the external fa-
cades or left unattained, due to non practicability of
the recommended methods. Similarly, Chew et al.,
(2008) has expressed that cleaning costs can more
effectively be controlled and minimized during the de-
sign stage than in the phase of occupancy, by provid-
ing useful features in the design. The complexity of
the building, level of usage and nature of usage are
also critical for increased difficulty of the maintenance
and cleaning. For example, a basement car park floor
beneath the swimming pool and the garden was leak-
ing, in a particular condominium. But, the impossibility
of shutting down of the below level car park and the
above level garden to carry out the repair work due
to heavy usage of both locations, was left the defect
unattended.
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Table 2: Critical design related maintainability problem causing factors

Factors Mean t - test Sig.

1. Consideration of future maintenance requirements 6.000 12.615 0.000

Frequency and the method of cleaning required 4.882 5.135 0.000

Frequency and the method of maintenance required 4.869 4.702 0.000

Complexity of the building (shape) 4.885 4.658 0.000

g{\i/lallslablhty of materials/component/technology and 4738 3.646 0.001

Level of usage 4.984 5.981 0.000

Nature of usage 4.46 2.941 0.005
2. Involvement of facilities management personnel in the

design phase 5.984 11.942 0.000
3. Accessibility of future maintenance

Number of access system needed for cleaning & 5869 11253 0.000

maintenance

Accessibility to the roof 5.541 11.211 0.000

Adequate space for regular maintenance & cleaning 5.705 10.952 0.000

Accessibility to underground drainage systems 5.853 10.605 0.000

Accessibility to services of the building 5.853 10.511 0.000

Proy1s1on for temporary access system for cleaning & 5803 9.974 0.000

maintenance

Accessibility to exterior walls & windows 5.639 8.321 0.000

Accessibility to basements 5.030 4.69 0.000

Attachment of permanent fixtures 5.246 7.721 0.000
4. Considerations of climatic conditions

Sulta})}llty of material/ component for exposure 5930 7 409 0.000

conditions

Durability (service life) of components and materials 5.131 5.607 0.000

Sultab}llty of the structure (design) for tropical climatic 5115 5822 0.000

conditions

Building orientation 4.885 5.578 0.000

Level of exposure to the external climate 4.492 2.68 0.009
5. Consideration of future maintenance budget 5.606 7.11 0.000
6. Sufficient detailing

Embedded services within the building elements (pipe 5946 5478 0.000

lines, ducts)

Provision of joints and their poor detailing 5.082 5.334 0.000

Load bearing capacity for current and future usage 5.098 4.961 0.000

Direct involvement of a facilities manager during the
development phase was suggested by the experts,
though this is not a common practice in the local in-
dustry. They showed that the decisions of facilities
managers are very important to design highly main-
tainable buildings with zero maintainability issues. In
contrast to appointing a facilities manager in the de-
velopment phase, a team of members in the develop-
ment phase was appointed for the maintenance crew,
in some high rise buildings. Brochner (2008) has also
indicated the advantages of continuing the role of the
contractor through to the post construction stage in

order to get the same benefits by a facilities manager.
In the UK, the government policies are developed
integrating strong ties between construction and fa-
cilities management. For instance, Private Finance
Initiative (PFI1) contracts, where design, construction,
finance and operation of projects are consolidated,
have demonstrated the strong links between con-
struction and operation (Bennett and lossa, 2006).
However, in both situations, what emphasized was,
employing a same person or group throughout the life
cycle of a building, integrating the two phases; proj-
ect development and phase of occupancy or having
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a continuous relationship between the clients. In fact,
Cacciatori and Jacobides (2005) found the position-
ing of construction contractors in UK as facilities man-
agers. However, the integration of FM in the develop-
ment phase is not yet established in Sri Lanka. This
may be due to lack of awareness of this profession in
the local industry due to its adolescent stage. Further,
maintainability of buildings was not become a heavy
burden until recent, with the aging and development
large number of high rise buildings. This may also be
another reason for unpopularity of the FM profession
in Sri Lanka. There is no carder position for a facili-
ties manager in most of the government buildings.
On the other hand, most of the responsibilities of a
facilities manager were carried out by an outsourced
team headed by a maintenance personal, in many
private organizations. However, the existing situation
is to be immediately changed, and further, the enlist-
ing of facilities managers to the development phase
of buildings should be encouraged, before maintain-
ability of such buildings would become a burden to
the country.

The accessibility plays a vital role in the maintenance
process of high rise buildings. Provisions for easy ac-
cess for the various building elements and the com-
ponents such as the external wall, roof, basement,
and services can make the maintenance processes
efficient. These provisions may need to consider ac-
cess ways, access methods (permanent or tempo-
rary), and also a number of different access systems
needed to cover the entire building. For instance,
some complex shapes of the external fagade, embed-
ded services, and insufficient spaces provided may
hinder the easy accessibility for the maintenance ac-
tivities. This in turn increases the maintenance cost
by hiring special access systems, different systems
or due to the escalating number of defects created
under these circumstances. In some situations, the
access for maintenance was not allowed due to secu-
rity reasons in the country. Therefore, designs are ex-
pected to meet relevant standards and legal require-
ments. Further, adequate safety access should be
provided for maintenance staff. This has been high-
lighted by many authors and is also incorporated into
many codes of practices related to designing safety
in accessibility (eg. BSI, 1986; BSI, 1991; BSI, 2001;
PWD-Singapore, 1995; NASA facilities engineer-
ing handbook, cited in Her and Russell, 2002; CDM
regulations, 1995cited in Craddock and Marino). On
the other hand, more often, accessibility for differently
able people and elderly people is neglected (Ormer-
od and Newton, 2005). Therefore, having a system to
evaluate the building designs for various levels of ac-
cessibility is equally important as similar as the above
codes of practices (Wu et al., 2007).

The environmental conditions under the tropical cli-
mate is characterised by frequent change in tem-
perature and pressure, high humidity and abundant
rainfall. However, depending on the buildings’ loca-
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tion, different zones such as industrial, urban, rural
or coastal area can be evaluated under macro envi-
ronment, whereas degree of exposure to the external
climate, level and the nature of the usage, orienta-
tion of the building, and its complexity of the shape
can be considered under micro environment, when
designing for high maintainability (De Silva and Ra-
nasinghe, 2010). Similarly, the performance of mate-
rial, design, and the level of exposure were indicated
to be important for the local conditions. For example,
some selants are not performing well under the tropi-
cal conditions and noticed early deterioration in some
buildings. Further, water leakages of external fagades
were identified under this situation. Therefore, char-
acteristics of materials such as lifespan, sustainability,
compatibility and maintainability, architectural design
and orientation are important factors to be considered
to evaluate the durability under the various deteriora-
tion mechanisms (Shohet et al., 2002&2004; Teo and
Harikrishna, 2006; Yong, 2007). The facilities manag-
ers have good understanding of such data by expe-
rience, and therefore, their feedback in this regard
can be used to take the correct decisions at the early
stages.

Consideration of funding for future maintainability is
a critical factor for its management of facilities. It was
identified that, some of the earliest high rise build-
ings were left with no maintenance due to insufficient
budget for their maintenance. Projection for realistic
maintenance budgets to be prepared to evaluate fu-
ture maintainability of the building. Whole life costing
(WLC) assessments can be proposed for this task
(Engelhardt et al., 2002; Kirkham et al., 2004; Junnila
et al., 2006).

Proper detailing for structural strength, tightness re-
quirements, joints, interconnections, etc., can reduce
the risk of early failures during the service life (Chew
et al., 2004; Adejimi, 2005). Similarly, many maintain-
ability problems were identified due to lack of such
detailing of high rise buildings. Detailing of water-
proofing, joints for accommodating the movements
and drainage detailing for ground water seepage are
some critical examples. Further, some detailing such
as loading conditions is to be importantly considered
for the future requirements for some buildings. For
instance, the dead load from the escalated number
of documents in one of the office buildings is at the
maximum loading capacity of the floor and hence its
management is facing a critical situation of handling
the documents.

Conclusions and Recommendations

With the ever increasing high rise buildings such as
shopping complexes, condominiums, office com-
plexes etc., in which their performance being highly
depended on its maintainability, the demand for man-
aging these facilities have created a niche market for
facilities managers. However, with lack of FM inputs
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at the development phase of these high rise build-
ings, there were many maintainability problems not-
ed. Among them, 15 critical problems were identified.
Further, 26 significant factors for the occurring these
problems were established and discussed under six
groups.

The proper enlisting of facilities managers will enable
organizations to provide the right environment with
no maintainability problems for conducting their core
businesses on a cost effective way. Putting founda-
tion for “value for money service” should be stated
at the beginning of the development phase of these
buildings. Therefore, the service of a facilities manag-
er as a consultant to the developer during this phase
is important. However, this is not an established prac-
tice in the local construction industry leaving many
difficulties caused by many maintainability problems
as discussed, resulting in increased difficulty of the
maintenance during the phase of occupancy of a
building. Lack of awareness of the FM profession due
unavailability of locally qualified facilities managers,
may be the main reason behind the unpopularity of
the profession and its benefits. On the other hand, the
demand for facilities managers has not been shown
high till recent years, due to slow growth of modern
high rise buildings. However, this situation is being
changed creating a number of positions for facilities
managers with an increased number of high rise
buildings. Therefore, the findings of this research can
be taken as a momentum to take pro active measures
to improve the “quality of life” of the buildings at the
early development phase, by integrating the field of
facilities management. The followings are some rec-
ommendations to enhance and establish this profes-
sion in the industry by encouraging:

« Institutions to start degree programmes in
the area of facilities management.

« Professional bodies to start to offer profes
sional qualifications to recognize the profes
sion.

« Clients/ project managers to consult a facili
ties manager throughout the project process
and to also allocate a budget in the procure
ment system to recruit such professionals.

« Clients to evaluate the project feasibility
based on life cycle cost approach.

« Government/ Authorities to regulate the
need of the approval of a charted facilities
manger upon some facilities in large projects
such as condominiums, apartments, etc.
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