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ABSTRACT

Keywords : Building information modeling (BIM), BIM essential guides, Information exchange,

Empirical study

I. Background

It’s been six years since the public sectors adopted Building Information Modeling (BIM) in some
of their projects. However, the lack of a commonly accepted BIM Guide has resulted in the confusion
and obstacle for successful BIM implementation in Taiwan. To tackle the abovementioned problem, the
Architecture and Building Research Institute (ABRI) has drafted the “BIM Collaboration Guide” for
information exchange between the designer and the contractor of a construction project. In order to
refine the BIM Guide in light of practical implementation, it is required to collect revision opinions
from the practitioners of real world BIM projects continuously. The primary objective of the current
research is to develop the required essential guides in order to meet the context and requirement of the
local construction industry so as to provide a practical guide and useful reference to the industrial

practitioners of BIM projects.

I1. Methodology

The methodology adopted in this research includes: secondary data analysis, subject matter
expert (SME) panel discussion, case study, and focused group meeting. The required tools and
domain knowledge of this research are acquired by reviewing the relevant BIM guides and BIM
collaboration essential guides for BIM projects from other leading countries, and the lessons-
learned from former successful BIM projects. Three SME panel discussions are called to provide
revision opinions after the BIM collaboration essential guides was drafted. Then, two focused
groups of industrial practitioners from both the designer and the contractor were organized to
review the revised BIM essential guides. Finally, two real world BIM projects are selected from
local construction industry for case studies. The participants of the two case BIM projects are
trained to utilize the proposed BIM essential guides. Then four focused group meetings are called

to collect revision opinions of the proposed BIM essential guides from the participants.

XV



III. Findings

After finishing the all planned work, the research concludes the following findings:

1. By benchmarking the BIM implementation documents of the advanced countries and then
tailoring with the local regulations and construction context, this research has proposed a
complete BIM Guide system. The proposed TW BIM Guide defines the objectives and
required deliverables for the 25 BIM Uses of six construction phases. Such a BIM Guide can
be adopted to improve the existing problems of unclear BIM objectives, unreasonable LOD
requirements, inefficient communication among project teams, lacking integration, undefined
deliverables, misunderstanding of intellectual property of BIM works, insufficient BIM
service fees, and unsatisfactory BIM outcomes of existing BIM projects.

2. The TW BIM Guide proposed by this research consists of BIM documents three main
categories: (1) Contract documents—including three template contracts, one particular
conditions; (2) BIM guides—including the TW BIM Guide main body (with four appendixes),
essential guides, and implementation guides; (3) others—including the glossary of terms.
Such a BIM Guide system has included all implementation documents required for a BIM
project. It provides a standard for the domestic construction industry to implement the BIM
applications.

3. From the results of the two case studies, the proposed TW BIM Guide were approved with
88% (22 BIM Uses) for Case Study | and 92% (23 BIM Uses) for Case Study 11, respectively,
by the participants. It verifies the applicability of the proposed TW BIM Guide for local
construction industry. Although some local construction organizations may be unable to
implement all BIM Uses defined in TW BIM Guide, all participants of the two case BIM
projects agreed and believed that the requirements specified in TW BIM Guide will be
beneficial for promoting BIM application of the local construction industry in the long run.
The participants suggested that it is the incapable local construction organizations who are
responsible to enhance themselves in order to meet the requirements of TW BIM Guide,
rather than downgrade the TW BIM Guide to meet their BIM capabilities.

4. This study has completed the first version of TW BIM Guide, and has demonstrated its
applicability with two real world BIM projects. It is convinced that the proposed TW BIM
Guide will provide the construction projects of both public and private sectors a useful BIM

guide for more successful and efficient delivery of their BIM works.
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IV. Suggestions
Suggestion I: “Including LOD specification in TW BIM Guide”—could be adopted right away
Principal Executor: The Architecture and Building Research Institute (ABRI)

Associated Executor: Research Center for Building & Infrastructure Information Modeling and

Management, NTU

Execution statements: The proposed TW BIM Guide has covered most required documents for
implementation of BIM projects. However, it will be beneficial to include
the Level of Development (LOD) Specification developed by American
Institute of Architects (AIA). Such a specification has been translated by
the Research Center for Building & Infrastructure Information Modeling
and Management, NTU. Although, it has been localized with empirical
studies. It is desirable to include such a document in TW BIM Guide so

that the implementation of BIM can be better supported.

Suggestion II: “Conducting Public Pilot BIM Projects”—could be adopted right away
Principal Executor: The Public Construction Commission (PCC)
Associated Executor: The public construction agencies.

Execution statements: Although some leading construction organizations have shown their
extraordinary capabilities in implementing TW BIM Guide, most small
and medium (SME) local construction organizations are still incapable to
meet the requirements of TW BIM Guide. It is therefore suggested to
provide the “TW BIM Guide” to the primary public construction agencies
(including the Cnstruction and Planning Aggency, Minister of the Interior,
Taipei City Government, New Taipei City Government, Taoyuan City

Government, Taichung City Government, Tainan City Government, and

XVI



Kaoshiung City Government) to conduct public pilot BIM projects that
implement the requirements set by TW BIM Guide, so that the local SME
construction organizations can build up their BIM capabilities eventually
to meet the requirements of TW BIM Guide. It is also suggested to the
abovementioned government agencies to refer to the two empirical case

studies conducted in this research.

The government agencies who conduct pilot BIM implementation
projects are encouraged to refer to TW-05 for guidance of project
execution. The Fig. 5.1 of TW-05 is referred for traditional DBB projects
and the Fig. 5.2 of TW-05 is referred for traditional DB projects. The
Taoyuan City Government is the partner of the DB empirical BIM
implementation project of this research. The government agencies who
conduct pilot BIM implementation projects are encouraged to consult

Taoyuan City Government for further experience sharing.
Suggestion III: “Promotion of TW BIM Guide”— could be adopted right away
Principal Executor: The Architecture and Building Research Institute (ABRI)

Associated Executor: Taiwan Architecture and Building Center (TABC), Construction and

Architect Associations

Execution statements: The successful implementation of BIM cannot rely solely on the
constitution of BIM Guide. The improvement of local BIM capabilities
and alignment with the international standards are also critical for BIM
implementation. It is therefore important to promote TW BIM Guide to
the local construction and architect associations, including the regional
Architect Associations, Civil Engineering Consultant Associations,
Structural Engineering Consultant Associations, MEP Consultant

Associations, and Engineering Contractor Associations. Training courses
XVII
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on the adoption of TW BIM Guides should be provided to the members
of the above-mentioned associations. The training courses can not only
train the members to understand the requirements of the TW BIM Guide,
but also help them to foresee the future development of BIM technology.
Such perspectives are important to promote the competitiveness of the

local construction industry.
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