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Abstract - The main objective of this paper is to examine strategic and operational factors influencing building maintenance management operation processes in office high rise buildings. Four factors are identified in building maintenance management: building maintenance policy, strategic management, facility management and performance management. The building maintenance management operation processes is the key for providing better built environment to building owner, tenants, occupants and maintenance professionals. It is particularly important in managing hospitality facilities in office high rise buildings. However, planned maintenance and unplanned maintenance are not in a high priority list in most of the organizations. This barrier contributes to the gaps between top management at the strategic level and maintenance personnel at the operational level. Building maintenance is changing pace with the development of facility management, which has impacts on the planning to implementation of maintenance operation processes and building performance. The information related to the strategic and operational factors is essential before an in-depth study is undertaken about the improvement of the gaps between top management at the strategic level and maintenance personnel at the operational level for building operation efficiency.
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I. INTRODUCTION

In Malaysia, construction of office high rise building is becoming more and more popular demand. The building maintenance management operation processes are very important to building users in order to ensure that they are in comfort and safety zone all the time. They also require high level of services and attention because their expectation is usually high. According to Chan et al (2001), maintenance management operations in high rise building are more complicated, which leads to higher maintenance cost. The maintenance requirements are comparatively demanding. It is important to have a well-developed building maintenance management to ensure the high rise building in good condition. Because there is a link between improving maintenance effectiveness and the management approaches, the top management always wants to know more about the effectiveness of maintenance performance. Chan et al (2001) also identify that maintenance services are not noticeable and are always overlooked by the management. Much of the manpower is wasted in performing the corrective maintenance works. This deficiency implies that planned preventive maintenance is inadequate and as a result staffs are distracted from implementing preventive measures.

Grimm (1994) observes that different types of buildings are based on different supporting functions. However, activities related to operation and maintenance and cleaning are not attractive. One of the core functions in hospitality building is to provide facilities for the satisfaction of guests (Loosemore and Hsin, 2001). In this connection, maintenance personnel responsible for these maintenance operation processes are required to develop key performance indicators for monitoring. The suggestions are based on response time, down time, request for repairs and quality workman ships. It is important to ensure building users understand the benchmarks and satisfy with all service performance for operational processes improvement. Benchmarks are established for building maintenance management describing the process improvement with consistent policies and procedures, frequent communication, managing maintenance resources, problem solving and attempts to remove barriers, prompt handling of customer feedback and continuous improvement.

Building maintenance requires strategic directions and has a close relationship with maintenance policy for determining maintenance strategy. Lee and Scott (2008) identify maintenance policy and strategy, strategic management, facility management and performance management as the four main aspects influencing the management of building maintenance operation processes. Nowadays building owners are more concerned about building maintenance performance as it reflects their buildings image as well as competitive advantages in terms of a marketing strategy to attract more people to buy and rent. Understanding the characteristics and considerations related to these four aspects are essential for the management of building maintenance operation for office high rise buildings.

The appropriate building maintenance management is considered to be fundamental part of ensuring high-quality service for the office high rise building such as Petronas Twin Tower, TM Tower, Dataran Maybank and Putra World Trade Centre. Arditi & Nawakorawit (1999) defined maintenance as the preservation of a building so that it can serve its intended purpose. British Standard 8210 defined maintenance as the combination of all technical and administrative action intended to retain an item in, or restore it to, a state in which it can perform its required function. The previous version of the British Standard, BS 3811: 1964, defined maintenance as a combination of any actions carried out to retain an item, or restore it to, an acceptable condition. Wordsworth (2001) interpreted the action stated in the standard as the initiation, organization, and implementation of series of works. There are two processes of works that envisage, retaining and restoring. Retaining is more to the work carried out in anticipating of failure, and restoring is the work carried out after failure. Maintenance management refers to how well a building is maintained.

According to Seeley (1976); Lee (1987); Spedding (1987); Barrett (1995); Chanter and Swallow (1996); Horner et al (1997) the basic theories in building maintenance management, including building maintenance definitions, categories of maintenance types, components of maintenance policy, maintenance procedures, maintenance programming and scheduling are developed. Building maintenance policy is a guideline management framework which transforms in a written document and it must be standardise in every category of buildings. 

Collins (1993) observes the main goal of strategic management is to increase the organisation’s competitive advantages by focusing on the development of market strategies such as stability strategy, retrenchment strategy, combination strategy, differentiation strategy, cost leadership strategy and focus strategy. According to Collins (1993); Lasher (2002); Drejer (2004) strategic management is important to every business because of the instability of business. Langford and Male (1991) identify strategy is a set of rules for guiding decisions about organizational behaviour to achieve business objectives.

According to the categorization proposed by King, et al (1984), the methods to maintain a building include corrective maintenance, service maintenance and routine maintenance. British Standard 3811: 1964 categorised maintenance into seven categories: planned maintenance, unplanned maintenance, preventive and corrective maintenance, conditioned-based and scheduled maintenance. 

In this paper it is divided into two (2) main categories: planned and unplanned maintenance. Planned is divided into two subcategories: preventive and corrective maintenance. Planned maintenance was defined as maintenance that are organized and carried out with forethought, control and the use of records to predetermined plan. Unplanned maintenance is ad hoc maintenance carried out to no predetermined plan. Preventive maintenance is the maintenance carried out at predetermined time or to other prescribed criteria with an intention to reduce the likelihood of an item not meeting an acceptable condition. Corrective maintenance is maintenance carried out after a failure has occurred and intended to restore an item to a state in which it can perform its required function.

British Standard 3811: 1964 defined maintenance policy as a strategy within which maintenance decisions are made. A maintenance policy includes set of ground rules for the allocation of resources between various types of maintenance as stated before. 

According to British Standard BS8210: 1986 Section 2, a maintenance policy should ensure that value for money expended is obtained, in addition to protecting both the asset value and the resource value of the buildings concerned and the owner against breaches of statutory and legal obligations.  

II. INVESTIGATION METHOD

This study attempts to provide a perspective on the maintenance management of office high rise buildings through unstructured interview. The study surveys the availability of relevant information and documentation, and the performance of maintenance management. 

The interview is based on the following questions:
i. How buildings were managed?
ii. Whether or not building maintenance policy standard is provided in practicing building maintenance operational processes?
iii. Whether or not the maintenance personnel have appropriate skill and knowledge?  
iv. Whether the record management is systematic? 
v. Whether the budget is sufficient? 
vi. Whether the maintenance job is conducted in house or outsourced? 
vii. When the maintenance is implemented on time? 
viii. Whether the maintenance complies with statutory requirement?
ix. Whether they practice the planned and unplanned maintenance?

Four office high rise buildings in Malaysia were randomly selected. Building owner, tenants, occupants and maintenance professionals related to building maintenance were interviewed.  The buildings are Menara Telekom (or TM Tower), Dataran Maybank Petronas Twin Tower and Putra World Trade Centre. 

A. TM Tower

TM Tower means Telecom Tower (also known as Menara TM), is the headquarters of Telekom Malaysia. The 310m (1,017ft) tower has 55 floors, and is shaped to represent a sprouting "bamboo shoot". The state-of-the-art building is rated as a six-star intelligent building by Kuala Lumpur City Hall, which provides infrastructure for multimedia services with high speed connectivity and features an energy-efficient facilities management system. 

Menara Telekom is equipped with an Integrated Building Management System (IBMS) concept created by Telekom Malaysia's research and development division to provide a productive and cost-effective environment. The IBMS has the ability to integrate 11 key mechanical and engineering sub-systems within the tower - ranging from the air-conditioning and ventilation system, to the lighting control system, and the security management and lift and escalator systems. 
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B. Dataran Maybank 

Dataran Maybank consists of three tower blocks, with two tower blocks, each comprising 20 floors and the third tower block comprising 22 floors. 

The Head Office of Mayban Finance and Mayban Assurance occupy each of the 20-floor towers, named Mayban Finance Tower and Mayban Assurance Tower respectively, while the 22-floor tower is occupied by Mayban Life and is named MaybanLife Tower.

Dataran Maybank adopted a concept of sharing lobby and a ‘centralized airconditioning and electrical system’. The control room, major components of electrical and airconditioning system were centralised in MaybanLife Tower. The major airconditioning sytems include cooling tower and chillers. The major electrical system includes the HT room, LV room and genset. 
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C. Petronas Twin Towers (KLCC)

The Petronas Twin Towers were the tallest buildings in the world until Taipei 101, as measured to the top of their structural components (spires, but not antennas), took over the record. Spires are considered integral parts of the architectural design of buildings, to which changes would substantially change the appearance and design of the building, whereas antennas may be added or removed without such consequences. The Petronas Twin Towers remain the tallest twin buildings in the world.
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D. Putra World Trade Centre (PWTC)

Putra World Trade Centre (PWTC) was the main convention and exhibition centre in Kuala Lumpur until the construction of PICC Putrajaya. Sprawling over 1.7 million square feet with 253,000 sq feet of exhibition space, PWTC is known for its high levels of personal service and a flexible approach to event management, making it popular with event organisers and meeting planners alike.
PWTC has been a venue to a great variety of events ranging from world class conventions, exhibitions, concerts, and corporate functions. Event organisers have more freedom in determining the overall layout of the event via the use of automobile ramps and cargo elevators that swiftly expedite the movement of large and heavy objects.
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III. RESULTS AND DISCUSSION

It was found building maintenance policy was not available in all buildings but strategic management, facilities management and performance management were available in them. However, planned maintenance and unplanned maintenance are not in a high priority list in most of the building maintenance organizations. 

It was also found annual budget for unplanned maintenance and long-term planning for planned maintenance, were practiced at only two buildings. The other two buildings did not implement. Finally, it was found all buildings did not conduct periodic space audit and building services audit.

IV. CONCLUDING REMARK

It is evident from the findings that the scope of building maintenance implemented varies from one building to another. This implies the quality of maintenance is not consistent. There is a need to develop a standard on building maintenance policy to be enforced legally to ensure comfort and safety to public. 

Maintenance seems to be implemented ‘half cook’ basis. In other word, planned and unplanned maintenance is not given a priority. This can be inferred from the finding of this study that annual budget for unplanned maintenance and long-term planning for planned maintenance are not implemented in some buildings. They more concentrated on corrective maintenance rather than preventive maintenance. This argument is supported by other findings that building audit, response time, down time, request for repairs and quality workmanship; the benchmarks for operational processes improvement were also not implemented. A sound planned maintenance relies on comprehensive data collection through building audit. 

Building maintenance policy is the main aspect that influences building maintenance operation processes significantly. Moreover, maintenance strategic management and facility management are greatly influenced by the strategic directions from the top management. At the end of the day they can measure and value the cost and quality of the building operational processes improvement through performance management. As discussed earlier maintenance task is no longer an individual activity but depends very much on the facility management strategic directions. It has more expectation from the building owner, tenants, occupants and maintenance professionals. 

In view of the physical environmental consideration and the maintenance requirements in office high rise buildings, the four main aspects are considered as the important elements for management of building maintenance operation processes. In this connection, the study focusing on this particular buildings that provides significant information for better management of maintenance activities. It is recommended to follow the above discussions for further in-depth investigation by looking into the following objectives:

· define and identify the basic terms in the building maintenance operation processes based on ‘British Standard Definitions’; 
· develop the standard of building maintenance policy;
· understand the objective and justification of planned maintenance and unplanned maintenance;
· identify the list of the priority for planned maintenance and unplanned maintenance   in the operation;
· identify the categories and problems of maintenance strategy challenges;
· identify the categories of impacts on building maintenance operation processes due to facility management and strategic management;
· improvement of maintenance operation processes through building performance management and building audit;
· rationalize and improve the gaps between top management at strategic level and maintenance personnel at operational level.
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