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Abstract

Constructing a facility includes planning and design phases. From the viewpoint of
project management team, materializing the project owner’s needs/requirements into
concrete design guidelines is crucial to selecting a capable architect/engineer (A/E) during
the conceptual planning and feasibility study phase. Systematically evaluating the design
alternatives proposed by the A/E is a major task in the planning phase. Finally, a design
review of the selected design alternatives is the focus in the (preliminary and detailed)
design phase. In practice, ensuring whether or not the owner’s needs are met frequently is to
conduct numerous review meetings and is highly experienced-based. Without a systematic
model to step-by-step advice the project management team to take appropriate management
actions in the planning and design phases, the deliverables generated in each phase
frequently cannot satisfy the owner’s requirements. This practical problem is particularly
highlighted for a high-tech facility construction project which involves much complicated
owner’s needs and requirements.

The main objective of this three-year research is to develop a process-based evaluation
model for supporting the planning and design phase for high-tech facility construction
projects. In conducting this research, expert interviews and literature review will be used to
further understand the problems. Then, the research will apply quality function deployment
and data flow diagram to help build up the model. Eventually, the model will be tested using
some real-world high-tech facility construction projects.

We have completed the first-year and second-year tasks of this research. Currently, the
third-year research is ongoing. This report discusses only the concrete results of the
second-year research. The results of the whole research will be presented comprehensively in
the next year’s report. The results of the second-year research are summarized in the
following paragraph. Additionally, the details can be found in the main contents of this
report.

In the second year of this research, we also investigate the relationships between the
design delays and four design-process-related aspects for a high-tech facility construction
project. These four design-process-related aspects are user aspect (owner needs and
specifications), decision-maker aspect (decision making process and budgets), project
management aspect (control and review), and A/E aspect (execution and coordination).
Knowing the relationships between the delays and the aspects should help management to
appropriate actions. To conduct the above-mentioned analysis, we develop 17 evaluation
criteria under the four aspects according to several expert interviews and extensive literature
review. Then DEMATEL technique is applied to develop network relationships of the delays
and criteria. The results show that the owner aspect and user aspect are the keys to affecting
design delays for this project. Thus, management should pay high attention to controlling the
progress related to these two aspects.

Keywords: planning and design phases, high-tech facility construction, design delays,
satisfaction-importance analysis, DEMATEL technique
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