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The Application and Management of BIM
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Fang Xie & Jiang Qian, CCD/ Group
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BIM is increasingly being used in the architecture and engineering industries. Its three-dimensional representation, digital information
management, as well as the platform model-sharing mode, brings fresh opportunities to the entire industry, domestically and internationally.
The PAFC project uses BIM as an important approach to its project technology and management. In the process of project practice, PAFC
conducted a series of BIM application explorations, and effectively formed a set of BIM management systems.
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Drivers of BIM Implementation

Overall Control of a Complex, Difficult Project
Like many high-rise projects, PAFC faces both project management and technical difficulties.

On a basic level, BIM is a great approach to help engineers solve these problems in a better way.

Space Utilization and Layout

Itis hard to express complex spatial sections in a high-rise building with traditional two-
dimensional floor plans. By using BIM technology, “what you see is what you get'The
three-dimensional model can help engineers improve the space usage effectively. Collision
detection and comprehensive pipeline layout are typical engineering problems that can be
solved using BIM.

Project Technical Control Assistance

Because of several excellent features of BIM technology, (ie. high levels of accuracy and
recognition, data sharing within the project schedule, etc.), items such as construction technical
disclosure, preparation of scheduling, technical data archives allowing search and analysis of
quantities, can be manipulated within the BIM application and finalized while still in the technical
proposal phase. BIM can help the participants reach their goals more accurately and efficiently
through developing a project management and project delivery plan more effectively.

Coordination of Multi-Disciplinary Professionals

Regardless of design or construction, the disciplines are becoming more specialized. This

degree of specialization is beneficial to the professional to improve his technical level; but at

the same time, it raises the overall need for coordination and management of professionals.

As a collaborative technical tool between the various disciplines, BIM fulfills its role as an
information sharing platform, which makes each project player put forth their own requirements
independently, while also fully learning the needs and requests of the other project players in all
stages of project implementation. For the owner or general contractor, information transmission
and management can be much more reasonable and effective through BIM.
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The Application of BIM Contents and
Requirements

BIM application in the PAFC project mainly
concentrated in the following areas:

1. Assisted the pipeline layout
comprehensive design, in the late
construction drawing design stage

2. Provided a deeper and more
detailed design for the main steel
structure, as well as the MEP and
curtain wall drawings

3. Assisted construction engineering
measurements, civil engineering
quantities used for the construction
scheme compilation, electrical and
mechanical quantities used for
collecting equipment statistics, and
steel structure quantities used for
the component process

4. Simulated the construction
schedule and the overall project
schedule used for site and roads at
different stages of planning, and
different sector schedule simulation
and schedule adjustments

5. Simulated clash detection for
complicated areas or technology
difficulties in the project, by helping
explore construction schemes and
technical disclosures

6. Delivered the completed model,
which can be used for data
retention and further digital
operations

The Basic Principles of BIM Management

Consistency Principle of Contract
Correspondence

Consistent with the principles of the
contract, all kinds of project instructions
are issued by the owners or issued by

the professional BIM consultants who
have been authorized by the owners. All
contractors shall be operate in accordance
with the instructions.

Figure 6.1. Detailed section rendering (Source: Ping An)
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Principles of the Implementation Process Synchronization

In the implementation process, the actual progress of the building project should keep pace
with the BIM project schedule. Also, the BIM model should be updated to ensure that it is
available to, and accurate for all of the project participants in a perfect state.

Consistent with the Principles of Management Responsibilities

During the implementation process, the main contractor, sub-contractors and general
contractor should all be corresponding on project management responsibilities and are
obligated to the contractor.

Figure 6.2. The building under construction (Source: Ping An)
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The Principles of Sustainable Updates
Keep sustainable updates based on the
feedback from the implementation process
and consistent with the development of
BIM technology.

Case Study for BIM Management

The Responsibilities, Rights, And
Constraints in the BIM Contract

For BIM Consultants

In the design process of a project, the BIM
consultant is responsible for modeling and
inspection checks between the construction
drawing and the model to achieve mutual
agreement and consistency between the
2D and 3D design plans. BIM consultants
make every effort to guarantee the quality
of design results during the whole process.
In the construction process of a project, the
BIM consultant is in charge of supervision
and management of the BIM applications
for participants who are involved in the
project. The consultant should also audit
the BIM application results and provide
technical support.

For the General Contractor

The general contractor takes charge of

the model implementation and the BIM
application. To ensure of the general
contractor’s executive efficiency, every BIM
requirement was provided in the contract,
including technical and management
demands. Additionally, all BIM work content
and contractor’s output evaluation guidelines
were also provided in the contract.

Establish a Sophisticated Management
System

1. Owners, as the ultimate decision-
makers for this project, should
promote the use of BIM technology
in this project for improved
construction management quality
and technical standards, in order
to better complete the project and
lay a good foundation for future
operations (see Figure 6.3).

Figure 6.3. PAFC BIM Organization Structure Chart.
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2. BIM consultants are authorized by
owners as the project managers
to implement BIM technology, as
well as to set technical standards
and rules. The BIM consultants are
responsible for the overall planning
of the project BIM work, supervision
and guidance, and implementation
management.

3. The design consultant is
responsible for providing accurate
and timely drawings to the BIM
team. The design consultants are
also responsible for auditing the
detailed design, construction
drawings and any design alterations
from the contractors, all the way
through to the owner’s modified
proposal update drawing.

4. Contractors who signed a contract
with the owners (including a
tripartite contract), and who are
involved in BIM work must continue
to undertake corresponding
modeling work till the model is
completed. The model standard
and usage should apply according
to the project BIM Implementation
Guideline. The General Contractor
should organize and coordinate
the participation of all relevant
integrated construction units
using BIM technology and
process coordination. The general
contractor should submit the BIM
model to the BIM consultants and
owners. Also, it must be uploaded
to the BIM platform for use of the
various participants in the project.
(see Table 6.1).

Operating and Optimizing the Model

Model Operations and Differences
Associated with the Application

“Model operations”refer to a series of work
tasks which include modeling, model
modification, optimization, storage, etc.
Although model operations are the basics
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PAFC BIM Participator and Responsibilities Division Table (excerpt)

FReBTFOBMEES L FRELH TR

(&)

MARK

M = MODELING # & # £

PRIE

= APPLY [y [

= RATIFY ik

A
C = CHECK &#
R
p

= PARTAKE % 548

BIM work
BIMI 1k

Owner BIM General

N Consultant
W E X
BIMJB [

Design

HIH
it

contractor

IREAGH

MEP
Contractor

MEERCH

Guideline Compiled

HRE 5 4 )

Comply BIM
Implementation
Guideline

4] 55 e 5 U

Comply BIM
Implementation
according to
participants’
requirements

&5 5 FBIM
EHEK

Comply BIM Work
Schedule

%% T E BIM T4k
g

Comply BIM
Evaluation
Regulation% ! 5
EBIM iF ¥ 47

Construction Drawing Design

o TR AT B B

Modeling
HTEER

Update Model
A E 5

BIM Design
BIMIZ it

Design
Collaboration

Bt

Pipeline Layout
EhiEe

BIM Output
Drawing

BIMH &

Construction

HIHE

Deepen Design
Modeling

EARIT R

Update Model
HE F 5

BIM Construction
Schedule
Stimulation

BIM s T3 & A0

BIM Construction
Technology
Stimulation BIM

HEITEEN

Table 6.1.

PAFC BIM Responsibilities Division Chart
#6.1. F L& T OBMPFT S Tk




of a BIM application, from a business aspect,
they cannot be directly implemented
project. The user can achieve beneficial
results from applying BIM through the
computer or manually, which help the
project by solving business issues and
assisting project management. The model
operation and model application are
bound together by a mutual suppression
agreement. For example, the model
operation of the steel structure and the
curtain wall are provided by the respective
contractors. In the meantime, the general
contractor will be in charge of the collision
detection between the steel structure and
curtain wall, and also give participants
further coordinating instructions.further
coordinating instructions.

Difficulties in Model Operations
Management

There are several difficulties that should
be mentioned in the process of model
operation, as follows:

« Non-Disposable Delivery: Most
models will be changed frequently;
additionally, the results will be
alternated with the owner’s
changing demands or the project
progress.

+ Dynamic Delivery: Many models
are simply considered an auxiliary
management tool, only to be
used to help professionals make
better decisions. Especially in the
construction stage, the 3-D model
expresses the construction plan
more understandably. As a result,
these models are always in the
dynamic state. In other words, there

is no “final version” of the BIM model.

« The Influence to All Participants: Since
model operation is a multi-lateral
activity, every participant should be
clear on his/her responsibilities and
should consider his/her impact on
others'work.

« The Meaning of Real-Time Operation:
The model should be constantly
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Figure 6.5. Construction workers following management standards during construction (Source: Ping An)
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updated, especially the portions which reflect real construction situations (or
completed parts) and the final design. If real-time updates cannot be guaranteed, the
project discussion using an old model is a waste of time and is meaningless.

The Process of Optimizing the Operation Model

Due to regional disparity and project characteristics discrepancies, each project has its own
management system and organization. It is important to optimize and finalize model operation
procedures that are dependent on the actual project management system and to follow BIM’s
own characteristics. The reasonability of the whole procedure affects BIM implementation results.

CCDJ, as the BIM consultant, fully considered the owner’s requirements. According to the
management system of PAFC, the consultant considered the supervision range and depth,
contract relationship and business associations, as well as the practical technical ability of
all participants. Referring to different BIM applications, we optimized the model operation
procedure which ensures the quality, effectiveness, and timeliness of the model.

The Improved Effects of Using the BIM Application

In order to ensure the BIM implementation effect of the PAFC and consistency of participants
in the BIM process, the BIM consultant compiled the "BIM Implementation Guidelines of PAFC”
with the proprietor. The main content of the guidelines is divided into three parts. The first

part is the management standards, which includes the project organization and structure,
division of responsibilities, and operation flow of the BIM model. The purpose of this part is

to build and define guidelines for all project participants. The second part is the technical
standards, including the BIM software, model and information files, etc. The purpose of this
part is to stipulate all technology requirements and regulations of BIM. The third part is the
standards of BIM achievements evaluation, which concentrates on stipulating accuracy and
quality of output, as well as clarifying expected achievement from different BIM applications.
"BIM Implementation Guidelines of PAFC”, as a programmatic document and unified standard,
requires participants to work under a common framework. More importantly, it ensures that the
BIM model works as an allocating instrument of management methods.

The process management under BIM. The process management at PAFC promotes the
following three changes emphatically:
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1. First two—dimensional, and then three-dimensional: BIM as a technical method should
be used as a direct tool in the project instead as a two-dimensional inspection tool.
The BIM application is a vehicle which moves a traditional two-dimensional expression
into a three-dimensional condition.

2. Move from comprehensive to individual: Multiple disciplines and many participants
involved in a project will bring a variety of problems. After gathering the entire brief,
use BIM as a direct tool to find a comprehensive solution. Get rid of the old mode,
which assigned in the order of points to total. Establish a new “total to points”mode.
Only after determining an overall solution, extract a specific method that meets all of
the participants' requirements.

3. Verify first, then finalize: BIM as an auxiliary project management tool should be used
to validate and refine project management methods. Break beyond the limitation, in
which BIM only used as a final expression model in the past.

Conclusions

The implementation of BIM in a project, especially when multiple disciplines are participating in
the project, provides effective organization and management.

In a project, the organization management form should be kept consistent, whether it is
applied in the model alone or in the overall project.

- A project contract is an effective and necessary tool that can guarantee that all
the participants apply BIM technology and make sure the BIM effect matches the
expectation.

- To sum up, a project should have its own complete and feasible BIM implementation
guidelines as a common technical regulation, and management standards for each of
the participants.
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