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It is important to note that the Singapore BIM Guide will only become truly useful if as many
organisations adopt it as possible. To that extent, it may be freely distributed and used in any
format necessary. Please attribute the Singapore BIM Guide as having been generated by
BCA and that the document can be downloaded free of charge at:
http://www.corenet.gov.sg/integrated submission/bim/BIM_Guide.htm

Disclaimer

The Singapore BIM Guide is a general reference guide and users should consider the
suitability of recommendations in the Singapore BIM Guide carefully before embarking upon
any integration into their current working practices.

Comments and Updates

It is expected that this Guide will undergo a relatively rapid evolution process, as the industry
adapts to the implications and advantages of BIM methodology. We welcome comments,
proposed changes and additions to the Singapore BIM Guide, and encourage readers to
share your feedback or discuss issues online at:
www.facebook.com/bcabim;
bimsg.wordpress.com.

Feedback will be gathered and continuously reviewed; they will be collated to form new
revisions at appropriate intervals. Feedback by email can also be sent to
huang_yixiang@hbca.gov.sg.
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1 Introduction

The Singapore BIM Guide is a reference guide that outlines the roles and responsibilities of
project members when using Building Information Modelling (BIM) at different stages of a
project.

It is used as a reference guide for the development of a BIM Execution Plan, which will be
agreed between the Employer and project members, for the successful implementation of a
BIM project.

The Singapore BIM Guide consists of both BIM Specifications and BIM Modelling and
Collaboration Procedures.

BIM Specifications

- It specifies the “what” — the “BIM deliverables” to be produced by the respective project
member(s) at “‘what” stage of a project to meet ‘what” objectives. All the agreed
deliverables are indicated in the “BIM Objective and Responsibility Matrix” and
signed off by the parties involved.

- Each deliverable consists of a set of BIM model elements (or elements). Each element
is a digital representation of the physical and functional characteristics of an actual
building component to be used in the project. Lists of typical BIM elements can be found
in Appendix A.

- Each element consists of a set of attributes that defines its non-geometric properties.

BIM Modelling and Collaboration Procedures

- It defines the *how” — the steps taken to enable a BIM deliverable to be created and
shared throughout the project.

- A set of modelling requirements is provided to guide the project members in creating
their BIM deliverables to the right level of detail at different stages of the project. The
modelling guidelines are grouped by architectural, structural and MEP disciplines in this
version of the document, and can be found in Appendix B.

- A set of collaboration procedures is also provided to guide the project members in
sharing of their deliverables with other project members.

In summary, a BIM project requires careful planning to define an agreed set of BIM
specifications, modelling and collaboration procedures to enable the successful execution of
the project.

The use of BIM can be incorporated into the project as part of the scope of services under
the Principal Agreement, under which reference can be made to the Singapore BIM Guide.
In addition, the Employer can consider using the BIM Particular Conditions. (A sample of the
Conditions can be found in Appendix E)
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1.1 BIM Execution Plan

To effectively introduce BIM into the project delivery process, it is important for the project
team to develop a BIM Execution Plan at the early stages of a project. It outlines the overall
vision along with implementation details for the team to follow throughout the project. It is
usually defined at the start of the project and when new project members have been
appointed so as to accommodate their participation.

A BIM Execution Plan helps the Employer and project members to document the agreed
BIM specifications, level of detail and processes for the BIM project. The Principal
Agreement shall make reference to the BIM Execution Plan to define the roles and
responsibilities of the project members for their BIM deliverables.

By developing a BIM Execution Plan, the Employer and project members can:

e Clearly understand the strategic goals for implementing BIM on the project;

e Understand their roles and responsibilities for Model creation, maintenance and
collaboration at different stages of the project;

e Design a suitable process to participate in the implementation;

¢ Define the content, level of detail and by when the Model is to be delivered to meet
which objective;

e Outline additional resources
e Provide a baseline plan to measure progress throughout the project; and
¢ Identify additional services needed in the contract

The content of a BIM Execution Plan includes the following:

e Project information;

e BIM goal & uses;

e Each project member’s roles, staffing and competency;

e BIM process and strategy;

¢ BIM exchange protocol and submittal format;

¢ BIM data requirement;

e Collaboration procedures and method to handle shared Models;
¢ Quality control; and

e Technology infrastructure & software

The BIM Execution Plan will be appended with additional information as it is continually
developed throughout the project lifecycle to facilitate changing project needs, e.g. with the
addition of participants at later stages. Updates to the BIM Execution Plan should be made
with the permission of the Employer or his appointed BIM Manager and should not go
against conditions of the Principal Agreement.

The Singapore BIM Guide serves as a guide for the development of the BIM Execution Plan,
which specifies project-specific requirements, and contains details on how the project will be
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executed, monitored and controlled with regard to BIM deliverables, in order to satisfy the
project objectives. Please refer to Appendices C and D for two examples of a BIM Execution
Plan template. It is important to note that these template examples are based on US
practices. Users are expected to interpret content appropriately and customize for local
practices, where necessary.

1.2 Definitions

The terms below help to define the terms used in this Guide.

BIM

BEP

BIM Manager

Constructability

Employer

Singapore BIM Guide

“Building Information Modelling”

A collection of defined model uses, workflows, and modelling methods
used to achieve specific, repeatable, and reliable information results
from the “Model” (See definition of “Model”’). Modelling methods affect
the quality of the information generated from the model. When and why
a model is used and shared impacts the effective and efficient use of
BIM for desired project outcomes and decision support.

“BIM Execution Plan”

A document that lays out how BIM will be implemented on a particular
project as a result of the collective decision by the members of that
project, with the approval of the Employer. The BIM Execution Plan is
not a contractual document, but the work product of a contract. (refer to
Chapter 1.1, Page 2)

A person, firm, or corporation appointed by the Employer to coordinate
the use of BIM in a project and ensures the appropriate implementation
of the BIM Execution Plan among project members. Depending on the
nature of the project (e.g. budget, delivery method etc), there may be
more than one BIM manager in a project, and this role could be carried
out by an existing project member (e.g. project manager, architect etc).

Please refer to Chapter 3.9.1 (Page 24) for a list of the responsibilities of
the BIM Manager.

Evaluation of whether a design can actually be built, and how it will be
done. Constructability for different disciplines:

¢ Architect The ability for the design to be constructed as
envisioned
e Engineer The ability for specified performance criteria to be met

after actual construction

e Contractor Feasibility, means, and methods of constructing a
project, based on components such as costs,
schedule, materials and labour

BIM should not just be about creating models useful for documentation,
but also about creating models that are constructible.

The owner of the Project, including any government or statutory body.
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IFC

Interoperability

Level of detail

Model

Principal
Agreement

RFI

Singapore BIM Guide

“Industry Foundation Class”

A vendor-neutral, open data exchange specification. It is an object-
oriented file format developed for the building industry and is commonly
used in Building Information Modelling to facilitate interoperability
between software platforms. IFC was originally developed in 1995 by a
group of American and European AEC firms and software vendors
through the International Alliance for Interoperability (IAl). Since 2005 it
has been maintained by buildingSMART International. More information
can be found at http://buildingsmart-tech.org/

In the context of BIM, it is defined as the ability to manage and
communicate electronic product and project data between collaborating
firms’ and within individual companies’ design, procurement,
construction, maintenance, and business process systems.

(Refer to Chapter 2.2, Page 5)

In this guide, the “Model” shall refer to a model produced through BIM.
(See definition of “BIM”) It is an object-based digital representation of the
physical and functional characteristics of a facility. As such it serves as a
shared knowledge resource for information about a facility forming a
reliable basis for decisions during its lifecycle from inception onward.

A basic premise of Building Information Modelling (BIM) is collaboration
by different project members at different stages of the life cycle of a
facility to insert, extract, update or modify information in the BIM process
to support and reflect the roles of each project member.

The following are definitions related to the Model:

e Final The stage of completion of this model is suitable to be
Design published as 2D design drawings that can be used for
Model tender in Design-Bid-Build projects. In other types of

procurement methods, this model is regarded as the
last version of the consultants’ model in the Design
stages. This model is also used in the Construction
stage as reference, to develop the Construction Model.

A model that has not reached this stage of completion
stated above is referred to as a “Model’”.

e Model The party responsible for developing the content of a
Author specific BIM model element to the level of detail
required for a particular project stage. (See Chapter

2.3.1, Page 9)
e Model Any individual or entity authorised to use the BIM
User model on the project, e.g. for analysis, estimating or

scheduling. (See Chapter 2.3.2, Page 10)

Agreement for services, supply and/or construction which that party has
entered into for the project.

“Request For Information”

It is commonly raised by the contractor to the consultant to confirm the
interpretation of a detail, specification or note on the construction
drawings or to secure a documented directive or clarification from the
architect or client that is needed to continue work.
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2. BIM Specifications

This chapter defines “what” BIM deliverables are required at different stages of the project,
and the responsibilities of project members for the deliverables.

2.1 BIM Deliverables

BIM project deliverables should be agreed upon together with deliverable dates at the start
of the project and after the main project members have been appointed so as to
accommodate their participations. The following models and other outputs can be expected
from the project,

e Site model
e Massing model
e Architectural, structural, MEP models
o Forregulatory submissions
o For coordination and / or clash detection analysis
o For visualization
o For cost estimation
e Schedule and phasing program (In BIM or spreadsheet)
e Construction and fabrication models
e Shopdrawings
e As-built model (in native proprietary or open formats)
e Data for facility management
e Other additional value-added BIM services

Important: Some deliverables require data to be generated from a BIM model, as users of
the data may not have the resources to access the BIM model itself.

2.2 Level of Detail and Project Stages in the Singapore BIM Guide

The most important part of a BIM deliverable is the amount and quality of the information it
contains. This information comes in the form of geometric and non-geometric attributes that
are stored in each single BIM element (or assembly of elements).

Table 1: Examples of Geometric and Non-Geometric Attributes of BIM Elements

Geometric attributes Non-geometric attributes
Examples | ® Size e System data

e Volume e Performance data

¢ Shape e Regulatory compliance

¢ Height e Specifications

e Orientation e Cost

The attributes of a BIM element will change at different project milestones, due to the
different types of information expected at different times. Globally, there are many ways of
describing the attributes expected for each BIM element at each milestone, such as the VA
Object / Element Matrix, available at www.cfm.va.gov/til/bim/BIMGuide/modreg.htm . It is
important to note that the matrix is based on US practices. Users are expected to interpret
content appropriately and customize for local practices, where necessary.
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In the Singapore industry, it is recommended that attributes of a BIM element should be

determined by current practices.

Typical BIM elements in a project can be found in Appendix A, categorized according to
each discipline and sub-discipline, where applicable. The level of detail expected from the
attributes of each BIM element will depend on the requirements of the project, including the
needs of parties who will receive the BIM deliverables.

For example, the piling BIM element below shows how its geometric information changes
throughout a project, and how this information is represented.

A: At early design
stages, no
information of
piling is required.

_______

B: As the design develops, structural
analysis and design is used to develop the
piling required, and can be represented as
2D documentation, for authority approval.

The pilecap and piles are also accurately
modeled and located in the BIM model.

Details such as rebars can be represented

in 2D.

C: During the
construction stage, more
detailed information is
required from the piling,
which can be generated
from BIM analysis and
detailed design models in
the form of 2D
shopdrawings.

Rebars can be repre-
sented in a part of the 3D
BIM model as well.

Here is another example showing the addition of non-geometrical information to a BIM

element at a later stage of the project.

A: The project does not
require the rack equipment
BIM element to have too
much detail in its geometric
form.

B: After the project handover,
an Operation & Maintenance
manual is attached to the
rack element, containing info-
rmation needed during the
facility management stage.
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Table 2 shows examples of BIM Deliverables that can be expected in current practice.

Table 2: Comparison of BIM Deliverables with Traditional Drawing Scales

BIM Deliverables

Project Stages 2D
Drawing General Level of Detail Examples
of each BIM Model
Element / Assembly

e Milestones Scales

Source: HDB

Conceptual Design 1:200 to | Building massing
1:1000 | studies or other forms

¢ Outline Planning of data representation
Permission with indicative
e Project dimensions, area,
feasibility volume, location and
orientation
Massing model
Schematic / 1:200 | Generalized building
Preliminary Design component or system

with approximate

* Zlanrgivna% dimensions, shape,
R Dgzign & Build location, orientation,
Tender and quantity. Non-

Documentation geometric properties
may be provided.

Preliminary design model

Source: HDB
Detailed Design 1:100 | More detailed version
. of a generalized
* Building Plan building component or
Appr_oval system with accurate
* Continued dimensions, shape
Design & Build ) 5 s
Tender location, orientation,
Documentation; and quantity. Non-
or geometric properties
¢ Design-Bid- should be provided.
Build Tender
Documentation 200 0 9 9992090099080
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BIM Deliverables

Project Stages 2D
_ Drawing General Level of Examples
e Milestones Scales Detail of each BIM
Model Element /
Assembly
) Source: Hexacon Construction Pte Limited
Construction 1.5- BIM element is A
B 1:100 | modeled with —--TF—-‘
e Constructability complete fabrication ==
¢ Fabrication and assembly details
over and above the
Detailed Design
stage where
applicable or useful
for construction
works; otherwise,
details may be
represented in 2D
CAD drawings to )
complement the Steel frarrjling by sub-coptractor
. . Has specific geometry size and
Detailed Design dimension
stage level of detail. Connections are not seen because this
construction uses welding, not bolting
Can generate shop drawings
Able to specify fabrication
Able to specify assembly details
Source: Hexacon Construction Pte Limited
As-Built 1:100 | BIM elementis Bt :
similar in level of
e TOP/CSC detail to the Detailed
o Final Design stage, but
Completion updated with

changes during
Construction stage.

Comparison of As-Built Structural model
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BIM Deliverables

Project Stages 2D
Drawing General Level of Examples
Detail of each BIM
Model Element /
Assembly

e Milestones Scales

Source: HDB

Facility Management 1:50 BIM element is
modeled as an actual
e O&M constructed building
component or system
and is an as-built
representation of the
actual completed
building.

Water storage tank element with attached
specification PDF

2.3 BIM Objective & Responsibility Matrix

The BIM Obijective and Responsibility Matrix (Table 3) indicates the basic BIM deliverables
required to meet each objective. It also shows which project members are involved in each
objective, and indicates whether the selected project member is a model author or model
user for each deliverable.

Project members indicated in the matrix:

e Architect (Arc) ¢ Quantity Surveyor (QS)
e Civil or Structural Engineer (Str) e Contractor (CON)
¢ Mechanical, Electrical & Plumbing Engineer (MEP) ¢ Facility Manager (FM)

Project members involved in the matrix are not limited to the above six professions. Other
representatives can be added to the BIM Project Objectives & Responsibility Matrix, such as:

e Sub-Contractor e Interior Designer
e Specialist Sub-Contractor e Landscape Designer

2.3.1 Model Author

The model author is a party responsible for creation and maintenance of a specific model to
the level of detail prescribed in the BIM Project Objectives & Responsibility Matrix. In
creating and maintaining the model, the model author does not convey any ownership right
of the model. Any subsequent model author's or model user’s right to use, modify and
transmit the model is specifically limited to the scope of the project. The Employer may
specify for ownership of the model in the Principal Agreement. Before providing the model to
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model users, it is recommended that the model author should perform quality control checks
of their models (Refer to Chapter 3.6, page 21)

2.3.2 Model Users

Model users are parties authorised to use the model on the project. The model is provided in
native or neutral (IFC) format for the model users’ convenience and use related to the project.
Although model authors have checked the accuracy and quality of the model before sharing
with model users, model users should use the model for reference only, and also check,
verify and otherwise confirm the accuracy of the model. Where inconsistency is found in the
model, the model user shall promptly notify the model author for clarification. The model
users shall make no claim against the author in connection with the use of the model. The
model users shall also indemnify and defend the model author against all claims from or
related to subsequent use or modification by the model users.

2.3.3 Disclaimers

In the event that the BIM Manager has multiple roles in the project, i.e. being a BIM Manager
and an Architect, an additional column for BIM Manager is added to enable the individual to
be clear of his separate responsibilities throughout the project. It is up to the BIM Manager to
decide on what he wants to indicate in the column — e.g. indicate his level of involvement in
for each objective, etc.

Table 3: BIM Objective & Responsibility Matrix (Basic)

Project members involved in fulfilling

; At BIM the objective
BIM Project Objectlve Manager | A —model author; U — model users
Arc Str MEP QS Con FM Others

Conceptual Design

Building massing studies or other forms of data
representation with indicative dimensions, area, volume,
location and orientation

1. All project members appointed at this stage to agree on
needs, objectives, process and outcomes of the project.

Suggested Deliverable
e BIM Execution Plan agreed and signed by
related parties

2. Create site BIM models for master plan site study and
feasibility analysis.

- Site Analysis

- Apply an Outline Planning Permission if necessary

Suggested Deliverable
e Site Model

3. Create and compare BIM massing models

- Space areas and volumes
- No. of massing models depend on no. of conceptual
design alternatives

Suggested Deliverables
e BIM Massing Models

Singapore BIM Guide 10 Version 1.0 — May 2012




BIM Project Objective

BIM
Manager

Project members involved in fulfilling
the objective
A — model author; U — model users

Arc Str MEP Qs Con FM Others

4. Generate, freeze and store final documentation of the
authorized BIM model in the Conceptual Design phase
before progression into the Schematic / Preliminary Design
stage.

Schematic / Preliminary Design

Generalized building component or system with approximate
dimensions, shape, location, orientation, and quantity. Non-
geometric properties may be provided.

5. Develop, maintain and update one selected BIM massing
model

- In preparation for regulatory submission (PP, WP)

Suggested Deliverable
e Architectural Model

6. Develop, maintain and update structural BIM model
based on the Architectural Model

- Preliminary structural analysis
- In preparation for regulatory submission

Suggested Deliverable
e Structural Model

7. Develop, maintain and update MEP BIM model based on
the Architectural Model

- Preliminary M&E analysis
- In preparation for regulatory submission

Suggested Deliverable
e MEP Model

8. Implement design coordination between the Architectural
and Structural BIM Models.

Suggested Deliverables
e Preliminary Design Coordination Report
(Architectural and Structural Models only)

9. Revise project cost estimates based on the Architectural
BIM Model

Suggested Deliverable
e Preliminary Cost Estimate

10. Apply for and obtain Planning Approval

11. Generate, freeze, and store final documentation of the
authorized BIM model in the Preliminary Design stage before
progression into the Detailed Design stage.

Detailed Design

More detailed version of a generalized building component
or system with accurate dimensions, shape, location,
orientation and quantity. Non-geometric properties should be
provided.

12. Maintain and update the Architectural Model

- In preparation for regulatory submission
- In preparation for tender

Suggested Deliverable
e Architectural Model
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BIM Project Objective

BIM
Manager

Project members involved in fulfilling
the objective
A — model author; U — model users

Arc Str MEP Qs Con FM Others

13. Maintain and update the Structural Model, based on the
latest Architectural Model

- Design, analysis and detailing
- In preparation for regulatory submission
- In preparation for tender

Suggested Deliverable
e Structural Model and Calculation

14. Maintain and update the MEP Model, based on the latest
Architectural Model

- Design, analysis and detailing
- In preparation for regulatory submission
- In preparation for tender

Suggested Deliverable
e MEP Model and Analysis

15. Apply for and obtain Building Plan Approval

16. Develop MEP cost estimates based on MEP model

17. Implement design coordination between the
Architectural, Structural and MEP Models (before issuing for
tender)

- Identify element conflicts and interferences

- Verify valid headroom and working spaces for building

operations and maintenance activities

- Penetration conflicts will be addressed

Suggested Deliverables

e Clash Detection and Resolution Report
(Architectural, Structural and MEP Models)

e Spatial Validation Report

18. Produce detailed cost estimation and Bill of Quantities (in
accordance with the standard method of measurement)
based on BIM models.

- In preparation for tender

Suggested Deliverables
e Detailed Quantity Cost Estimate & BOQ

19. Generate, freeze and store final documentation of the
authorized BIM model in the Detailed Design stage, and
update BIM Execution Plan before progression into the
Construction stage.

Construction

BIM element is modeled with complete fabrication and
assembly details over and above the Detailed Design stage
where applicable or useful for construction works; otherwise,
details may be represented in 2D CAD drawings to
complement the Detailed Design stage level of detail.

Note: Ownership of the BIM Model mentioned in this stage
belongs to the Contractor only.

20. The contractor will start and continuously update the
Detailed Design BIM model to an As-Built BIM Model. The
Employer will specify the modelling requirements of the As-
Built BIM Model.
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BIM Project Objective

BIM
Manager

Project members involved in fulfilling

the objective

A — model author; U — model users

Arc

Str

MEP Qs Con FM Others

21. Produce Construction Models from Architectural,
Structural and MEP Models. The models will be produced in
stages.

Suggested Deliverables
e Construction Models with Key Services
Coordinated

22. Produce schedules of materials, areas and quantities
from the BIM databases for contractors’ reference

Suggested Deliverables
e Schedules of materials, areas and quantities

23. Sub-contractors and specialist sub-contractors will
generate documents based on the Construction Models

Suggested Deliverables

e Shopdrawings

e Fabrication models and drawings

e Combined Services Drawings (CSD)
e Single Services Drawings (SSD)

24. Generate, freeze and store final documentation of the
authorized BIM model in the Construction stage before
progression into the Facility Management stage.

As-Built

BIM element is similar in level of detail to the Detailed
Design stage, but updated with changes during Construction
stage.

25. The contractor will prepare the final As-Built BIM Model
to reflect amendments in the Architectural, Structural, MEP
BIM models and the completed form of the construction
verified (e.g. using laser scanning or certified by a third party
such as a registered surveyor, where applicable or
necessary), before submitting to the consultants.
Consultants to confirm and verify that the updates by the
contractors were carried out properly.

Suggested Deliverables
e Final as-built models for each discipline with
the necessary third party certifications

26. Consultants to confirm if the As-Built models are in
accordance to the approved BIM models by the relevant
Authorities

Facility Management

BIM element is modeled as an actual constructed building
component or system and is an as-built representation of the
actual completed building.

27. Incorporate as-built information of major systems and
equipment in the BIM model elements for provision to the
Facility Manager.

Suggested Deliverables

e Final as-built models fit for space management,
building maintenance and modifications made
during occupancy by the FM / Employer
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2.4 Compensation Expectations

The use of BIM software in a project will require much more upfront work compared with the
current use of 2D for design and construction. This upfront work starts with design
consultants working on the BIM model at various design stages, with builders then taking on
the BIM model to expand into construction details. Therefore, it is important to recognise
this upstream shift of effort by all the parties in order to achieve the overall project benefits.

The BIM Steering Committee, recognizing that BIM adoption increases efforts at the earlier
design stages, recommends a 5% shift in percentage-based consultancy fee payment, from
the Construction to Design stages, as illustrated in Table 4. However, this upstream shift of
effort does not necessarily result in increased fees. The Employer should also have a clear
understanding of the potential cost impact of BIM deliverables, especially for unique
modelling and/or data requirements for other additional value-added BIM services (refer to
the following page).

Table 4: Example of a Payment Schedule in a BIM Project

Project Stage % change from
non-BIM to BIM payment

Preliminary Design +2.5
Planning Approval 0
Design Development +2.5
Tender and Award 0
DESIGN STAGES * +5
Construction Administration -5

Post construction 0
CONSTRUCTION STAGES * -5
Percentage change in total fees 0

* refers to cumulative percentage fees

Between designers and builders, there may be some cost implications due to this shift in
upstream effort. If so, this should be made known in the relevant contractual arrangements
of the particular project.

The use of BIM should not increase the final total cost of the project; the expectation is that a
project’s final total cost will be reduced due to better upfront information and hence reduced
risk of abortive works and delays.
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2.5 Other Additional Value-added BIM Services

One of the advantages of using BIM is the ability to perform value-added preliminary
analyses using the model to optimize the performance of the building digitally. With BIM,
digital analysis can deliver immediate and ongoing feedback directly from the model which
would inform the consultants at the various design stages on the possible design solutions to
be adopted. They allow the design solution to be more efficient, less costly and be of greater
guality. However, it should be recognized that a comprehensive energy validation analysis is
not part of the base services. The extent of value added by an analysis may differ from
project to project, so it is advisable to carry out an analysis which is compatible with the end
goals of the project.

If due to unique project requirements, some BIM services found in the BIM Objective &
Responsibility Matrix (Table 3) may need to be performed at an earlier project stage. It
should be recognized that this requires additional efforts from respective Model Authors, due
to less data available at earlier project stages.

Examples include:

e Environmental simulation and analysis (for Concept Design Purpose only)

e Energy validation to estimate energy usage requirements

¢ Lighting design validation & visualization

e 4D construction scheduling and sequencing (applicable for Design & Build projects)

o Green Mark, RETV, Buildability and Constructability Scores based on BIM model(s)

¢ BIM model of existing building(s) for master plan site study and feasibility analysis (A&A)

¢ Providing Structural and MEP system alternatives based on conceptual massing models

e Project cost estimates based on conceptual massing models

e MEP cost estimates based on MEP BIM model

e Clash detection of Architectural, Structural and M&E BIM models at the Schematic /
Preliminary Design stage

¢ High definition laser scanning for BIM documentation

e Schedule for Facility Management

As the efforts required for additional services also depend on the project requirements and
resources, it is recommended that additional fees are negotiated among the parties involved.
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3. BIM Modelling and Collaboration Procedures

This chapter defines “how” BIM is to be created and shared throughout the project.

A typical BIM process can be defined through a BIM modelling workflow, which is essential
for efficient data sharing during the process of project collaboration. The following diagram
describes a Common Data Environment (CDE) approach which allows information to be
shared between all project members through 4 modelling stages of a BIM project:

Note: The following 4 modelling steps in a BIM modelling workflow are not to be confused
with the 6 project stages. (i.e. from Conceptual Design to FM). Certain modelling steps may
be repeated or omitted in different project stages, depending on the specific deliverables of
each project stage.

STEP 1 - Individual Discipline Modelling (see 3.1)
Non-verified design data used by in-house design teams

Discipline 1 Discipline 2 Discipline 3

Check, Review, Approve
/ STEP 2 — Cross-disciplinary Model Coordination (see 3.2) \
Verified design data shared with the project team

]

-

- -

N — Y,

Authorization by BIM Manager and/or BIM Coordinator

/ STEP 3 - Model & Documentation Production (see 3.3) \
Co-ordinated and validated design output for use by the total project team.
Revised data can be published as a single coordinated model or
as individual discipline-specific models.

Archived

STEP 4 — Archive (see 3.4)
Project history maintained for knowledge, regulatory and legal requirements
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3.1 Individual Discipline Modelling

At this stage each design discipline will create its model according to the agreed deliverables
as stated in the BIM Execution Plan. The model data is stored in and worked on, by the
modelling team of each respective design discipline and has not yet been checked and
verified for use outside of the team.

To ensure modelling quality, Model Authors should set up and follow a minimum standard of
modelling requirements during BIM project implementation.

3.1.1 Modelling Guidelines for BIM Elements

A set of modelling guidelines for key BIM elements at different stages of a project can be
found in Appendix B of this document. The modelling guidelines are grouped by Architectural,
Structural and MEP disciplines in this version of the document. In general, each element will
be modelled according to its size, shape, location, orientation and quantity. At the early
stages of the project, element pro