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Course Objective

= To train up participant with the capabilities to be eligible as a certified BIM Manager
under the Scheme. On completion of the course, participant should have acquired the
core competencies of a certified BIM Manager under the Scheme.



Course Outline

1 BIM Initiation: Ability to describe BIM concepts, BIM standards and guidelines
in
Hong Kong and global contexts.

1.1 BIM Concept
1.2 Local & Global Contexts, BIM Standards and Guidelines

2 BIM Software and Technology Trend: Ability to explain BIM software, the
modelling

process, and current and upcoming technology trend.
2.1 BIM Software
2.2 Technology Trend

3 BIM Uses and Processes: Ability to understand BIM uses and applications,
and to

design and manage the overall process of a BIM project.
3.1 Client BIM Strategic Stage
3.2 Client Pre-tender Project Stage
3.3 Definition & Design Stage
3.4 Construction Stage
3.5 Handover Stage
3.6 Operation & Maintenance Stage



Course Outline

4 Digital Information Management, Collaboration and Integration: Ability to plan
and
execute the setting-up of a common data environment and data quality control

system for effective use and sharing of digital information in a BIM project.
4.1 Digital Information Management
4.2 Common Data Environment (CDE)
4.3 Data Quality Control & Assurance across various stages

5 Commercial and Contractual Aspects: Ability to describe commercial and
financial

issues of BIM as well as BIM-related contractual issues.
5.1 Commercial Issue
5.2 Contract Issue



Course Outline

Core Subject

1. BIM Initiation

1.1. BIM Concept

A

BIM definitions and terminology

1.2

The difference between 2D CAD, 3D CAD and BIM

A3

Concept of BIM as whole project & whole estate perspective

14

Value and benefits of adopting BIM

Value of BIM for AM & FM

1.6

Collaborative working in BIM

1.7

Limitation of BIM
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1.8

Challenges within existing working practices & how BIM addresses these

I
I
I
I
1.1.5
I
I
I
I

1.9

How BIM affect the current practice in ACEQ industry

1.2. Local & Global Contexts, BIM standards and suidelines

1.2.1

Local BIM standards & resources

1.2.1.1 CIC BIM Standards

1.2.1.2  Government BIM standards & resources

Global context in BIM development

Global BIM standards & resources

1.2.3.1 BSIPAS 1192

1.2.3.2 BIM FORUM LOD Specification 2018

1.23.3 OpenBIM




Course Outline

Core Subject
2.1. BIM Software
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Course Outline

Core Subject

3.1. — Client BIM Strategic Stage

BIM strategy, BIM uses, BIM processes

Kev personnels in relation to BIM

Determine the info management & CDE strategy

Determine the BIM / AIM / GIS strategy

Determine level of development in the context of graphics and information
Determine level of integration of digital information into asset & facility management
Case study
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2. — Client Pre-tender Project Stage

Determine & oversee the development of Client Information Model (CIM)
3.2.1.1 Organisational Information Requirements (OIRs)

3.2.1.2  Asset Information Requirements (AlRs)

Employers Information Requirements (EIR)

Determine project technology & systems requirement & integration
Determine project delivery requirements

Determine the soft landings approach

Contract & consultancy requirement

Assessment on supply chain capability & capacity (Tender Assessment)
Case study
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Course Outline

Definition & Design Stage

BIM Standards



Course Outline

Core Subject

eg

4.1. Digital Information Management
4.1.1 Value of data & how it should be managed
4.1.2 Interoperate data/information to facilitate cross-disciplinary and cross-BIM platform collaboration
4.1.3 Limitation of BIM software in relation to information management
4.1.4 Determine level of development in the context of graphics and information in different stages
4.1.5 Determine level of integration of digital information into asset & facility management
4.1.6  Oversee the process and quality of information exchange
4.1.6.1 IFC/BCF/XML...etc.
4.1.6.2 COBie

=

. Common Data Environment (CDE)
Overview of CDE

Overview of various CDE platform
Setup of CDE

Assessment of CDE

Management of CDE

Limitation of CDE

Led | b | —

ol Pl ol Fadl Rl Pl R

o |is|is [ [ [io [ia

(=2 L =

ital Information Management, Collaboration and Int

4.3 — Data Quality Control & Assurance across various stages
4.3.1 Systemchecking

43.2 Modelaudit

433 Model checking

7 Dig

434 Audit reporting




Course Outline

5.1.1.6.1 Staffplan

Ownership of data
Intellectual property right
Legal implication and potential liability

Professional indemnity

Introducing NEC

_OMIMEIC1a
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BIM Management Course

Session 1
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L1

L2

L3

L4

1.1 Topic

1.1.1 Sub Topic

Appreciation (A)
Knowledge (K)
Experience (E)

Ability (B)
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1.1 BIM Concept

= 1.1.1 BIM definitions and terminology

= Building information modeling (BIM) is a process involving the generation and
management of digital representations of physical and functional characteristics of

places.

= Building information models (BIMs) are files (often but not always in proprietary
formats and containing proprietary data) which can be extracted, exchanged or
networked to support decision-making regarding a building or other built asset.
Current BIM software is used by individuals, businesses and government agencies
who plan, design, construct, operate and maintain diverse :
such as water, refuse, electricity, gas, communication utilities, roads, railways,
bridges, ports and tunnels.

13


https://en.wikipedia.org/wiki/Hard_infrastructure

1.1 BIM Concept

= 1.1.1 BIM definitions and terminology

= Inlayman terms, BIMis a.... “Rehearsal” - putting real work objects into virtual world,
test before you build.

14
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1.1

1l

BIM Concept

BIM definitions and terminology

BIM Project Life Cycle

15
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1.1 BIM Concept

BUILDING INFORMATION

MODELING

BIM IN CURRENT AND FUTURE PRACTICE

KAREN M. KENSEK | DOUGLAS E. NOBLE

e Building Information Modeling (BIM) is fundamentally transforming modes of design
practice and standards of building design, delivery, and operation.

e BIMis not CAD. In some respects BIM is a natural progression in the evolution of
computer supported practice. However, much more so than CAD, BIM is
revolutionizing the way the building partners practice and document their work, even
changing the nature of the design process.

16
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1.1 BIM Concept

Parametric geomeftry
+ Attributes
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1.1

BIM Concept

1.1.2 The difference between 2D CAD, 3D CAD and BIM

Maturity

Drawings , lines arcs text etc

Level1 Level 2

AVANTI
BS 1192 2007
User Guides CI IC , Avanti, BSI

Models, abjects , collaboration

! File Based

File Based Collaboration
Collaboration & Library

Management

Level 3

Lifecycle
Management

Integrated. Interoperable Data

Integrated
Web Services
BIM Hub

Level 2 — 2D & 3D models, objects, collaboration (Currently in 2019)

18



1.1 BIM Concept

1.1.3 Concept of BIM as whole project & whole estate perspective
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1.1 BIM Concept

1.1.3 Concept of BIM as whole project & whole estate perspective
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1.1 BIM Concept

1.1.4 Value and benefits of adopting BIM

21
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1.1 BIM Concept

1.1.4 Value and benefits of adopting BIM

Automatic dimensioning

Automatic annotations

22
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1.1 BIM Concept

1.1.4 Value and benefits of adopting BIM

Simulation

23



1.1 BIM Concept

1.1.5 Value of BIM for AM & FM
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1.1 BIM Concept

1.1.5 Value of BIM for AM & FM

Photogrammetry =

Las

er Scanning g

Data Collection

BIM Process

Output

Interface/ Application

oint Cloud e

CAD Drawing &=

Panorama e

Historic
Research

BIM Modelling ==

2D Drawings QR Code >

3D Printing

3D Video

3D Interactive

Control

. :'

QR CODE

RFID

NFC

>
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>

Autodesk A360

Autodesk BIM
Glue

Graphicsoft BIMX

Asset Information
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1.1 BIM Concept

1.1.5 Value of BIM for AM & FM
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1.1 BIM Concept

1.1.5 Value of BIM for AM & FM

Work Order

REM» o
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1.1 BIM Concept

1.1.6 Collaborative working in BIM

Discipline

Multi-Disciplines

0\;9

Individual
Professional
Deliverables

BIM in Design Stage and Construction Stage

28



1.1 BIM Concept

1.1.6 Collaborative working in BIM

Design office (HK)

Site (Macau)
r
¢ Client
Fuzor
N
Collaboration
Platform e At >
e.g. Fuzor o
> :
s o
Structure
‘ _(_> Fuzor
g
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1.1 BIM Concept

1.1.6 Collaborative working in BIM

Preliminary Design Tender Stage

P

Arch. Wall

Wall Finish

- -
| ]
Arch. Floor Floor Finish
Arch. Column Column Finish

Arch. Finish Stair Finish

L1
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1.1 BIM Concept

1.1.6 Collaborative working in BIM
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1.1 BIM Concept

1.1.7 Limitation of BIM

BIM DISADVANTAGES
To be effective you need all major members
of design team on significantly earlier than
is often the case.

BIM is more of a philosophy and not just a
piece of software. Many people don't
understand this. Construction is often slow
to understand and embrace change.

32
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1.1 BIM Concept

1.1.7 Limitation of BIM

BIM DISADVANTAGES
New protocols will be needed for managing
information transfer and commenting,
potentially new roles such as BIM
Coordinators (much more than a document
handler)

Problems over information ownership and
design responsibility within the model.
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1.1 BIM Concept

1.1.8 Challenges within existing working practices & how BIM addresses these

Ability to impact cost
and performance

Cost of design
changes

@_ Drafting-centric

workflow

BIM Workflow

Dt aled

Dewgn

— MacLeamy Curve

In design stage, designer use BIM
to build the model. In order to
obtain the Information (Size,
material, brand, etc.). The ability to
impact cost and performance and
effort in BIM workflow will be high
at the beginning.

To transfer information model
from design stage to construction
stage, the effort of drafting-centric
workflow will be high.

In construction stage, as the
information of BIM model keep in
changes, the cost of design

changes is high.
34
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1.1 BIM Concept

1.8 Chollenges Wi’rhin exis’ring Working practices & how BIM addresses these
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Design can be reviewed in the virtual world with any changes can be seen |mmed|c1’rely
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1.1 BIM Concept

rte  View  Mana

A,Floor[.Gféiliﬁ'\éflRéfd’é?iﬁ@‘
Platform for multiple users to review, update & record of information is provided

L2
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1.1 BIM Concept

1.1.9 How BIM affect the current practice in ACEO industry

BIM ADVANTAGES
3D collaboration with all members of the team
with automated detection of clashes. e.g. Is the
service void designed by the architect sufficient
for the M&E services.

Visualization of projects to enable greater
understanding of all members of the team. For
example, it is far easier to schedule scaffolding
requirements looking at a 3D model than in 2D.

4D visualization i.e. linking the 3D model to the
programme o explore logistics.

37
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1.1 BIM Concept

1.1.9 How BIM affect the current practice in ACEO industry

BIM ADVANTAGES
Faster to incorporate change into a Revit (3D)
CAD layout as no need to update loads of
individual drawings.

5D potential infroducing costs intfo elements of
model e.g electronic drawing take-off.

Ability to incorporate additional information
info model elements e.g maintenance and life
span information for Facilities Management or
sustainability information, etc

38
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1.2 Local & Global Contexts, BIM standards and guidelines

1.2.1 Local BIM standards & resources
1.2.1.1 CIC BIM Standards

CIC BIM Standard (Phase One)

BUILDING
INFORMATION
MODELLING

for General Building Plan
Submission (Phase Ona)

Consultancy Report
FEB-Z01T

n of BIM Standards for Garseal Building Plan
hase Qv

CIC BIM for GBP Submission
(Phase One)

CIC BIM Object Standard

39



1.2 Local & Global Contexts, BIM standards and guidelines

1.2.1 Local BIM standards & resources
1.2.1.1 CIC BIM Standards

Building Information Modelling for
Asset Management (BIM-AM)
Standards and Guidelines

Building Information
Modelling (BIM) Guide
for Facilities Upkeep

(Version 1.0)

Objective

Building Information Modelling (BIM)
Standards Manual
for
Development and Construction Division
of
Hong Kong Housing Authority

“insp &
L2 ASD BIM Guide for EMSD for BIM - AM BIM Standards Manual fOI’.
Facilities Upkeep Standard and Guideline Development and Construction
Division of HKHA 40
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1.2 Local & Global Contexts, BIM standards and guidelines

1.2.1 Local BIM standards & resources
1.2.1.2 Government BIM standards & resources

The Chief Executive's 2017 Policy Address

L ]

The Gavernmant of the Han

DEVE TC{W) N, 72017

Government policy Technical Circular by Department Bureau
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1.2 Local & Global Contexts, BIM standards and guidelines

1.2.2 Global context in BIM development

BIM development years in different countries

42
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1.2 Local & Global Contexts, BIM standards and guidelines

1.2.3 Global BIM standards & resources
1.2.3.1 BSIPAS 1192

BRITISH STANDARD

Collaborative production
of architectural,
engineering and
construction
information -

Code of practice

BS1192:2007 PAS1192-2:2013 PAS1192-2:2014

43

KITEMARK™




L2

1.2 Local & Global Contexts, BIM standards and guidelines

1.2.3 Global BIM standards & resources
1.2.3.1 BSIPAS 1192

— BIM maturity levels

PAS1192-2:2013 BIM Maturity Levels intfroduced

44



1.2 Local & Global Contexts, BIM standards and guidelines

1.2.3 Global BIM standards & resources
1.2.3.1 BSIPAS 1192

Documentation

Non-Graphical Data E

Graphical Model

L2 The Information Delivery Cycle

45



1.2 Local & Global Contexts, BIM standards and guidelines

1.2.3 Global BIM standards & resources
1.2.3.1 BSIPAS 1192

What are the benefits of BIM Asset Management Kitemark?

- Site map Careers | Help | Media centre | Contact BS
bSlo ..making excellence a habit’
‘ Home ds Our services Industry sectors

eg.

The BSI Kitemark™
for BIM Asset
Management

Assurance for the future

L2 BIM Asset Management

https://www.bsigroup.com/en-GB/Building-Information-Modelling-BIM/bim-asset-management/ 46



https://www.bsigroup.com/en-GB/Building-Information-Modelling-BIM/bim-asset-management/

1.2 Local & Global Contexts, BIM standards and guidelines

1.2.3 Global BIM standards & resources

Introducing the new international

standard for BIM, ISO 19650

Embedding digital innovation and

accelerating global adoption

ISO 19650
L2

1SO 18650 has been built on the principles and high-level
requirements as BIM Level 2 and is closely aligned with the
current UK 1192 standards. Initially introduced to encourage
a common language of BIM in the UK and influence built
environment professionals to adoot BIM, the benefits of
these standards have now been recognized more widely,
ha'u'n' g been adopted internationally from the Middle East to
Australia.

BIM High Level 2 is closely aligned with UK 1192 Standard

47



1.2 Local & Global Contexts, BIM standards and guidelines

1.2.3 Global BIM standards & resources

What is the proposed time-line for the ISO 19650 transition?

It is anticipated that the following documents will be published concurrently
around the end of 2018:

BS EN ISO 19650-1: Organization of information about construction works —
Information management using building information modelling: Concepts

and principles

BS EN ISO 19650-2: Organization of information about construction works

— Information management using building information modelling: Delivery
phase of the assets

UK National Annex to ISO 19650 [to aid implementation in the UK and
ensure BIM Level 2 within the ISO framework]

UK Transition Guidance

[Note: During the summer of 2018 the UK Annex will be issued for public
consultation.]

ISO 19650 BIM High Level 2 is closely aligned with UK 1192 Standard

L2
48



1.2 Local & Global Contexts, BIM standards and guidelines

1.2.3 Global BIM standards & resources

bsi 5 UNIVERSTIY We have already started to implement a BIM Level 2 project using the

current suite of documents [as per http://bim-level2.org/en/standards/ ];

will we need to adopt the ISO19650s to remain BIM Level 2 compliant as it
is a contract requirement?

It is anticipated that if you are already using the existing BIM Level 2 BS /
PAS suite of standards on your projects no changes will be required as there
should be no inconsistency with those projects using the I1SO 19650
documents.

[Note: The legal position on this is being checked prior to the I1SO
publication]

ISO 19650 BIM High Level 2 is closely aligned with UK 1192 Standard
L2

49



1.2 Local & Global Contexts, BIM standards and guidelines

1.2.3 Global BIM standards & resources

LEVEL OF
DEVELOPMENT (LOD
SPECIFICATION PART |
& COMMENTARY

November 2018
Public Comment Draft

Milestones/Deliverables

The American “C of / APl
e e GC of America o
of Architects Gty Poople. sty

V2 Dcco /Prestrese - CD-BIM...,
PCT Concrete Institure b ) Cer

L2 LOD Specification Part 12019

orum LOD Specification 2019 Part Il
11 uniformat Level

A" Tantant et

lodel Element Table

i
“
£
i
“

i
o
w

-

LOD Specification Part 11 2019

{Relevant Attribute Tables

OFFICERESOURCES
Office Model Tempiates
Miadel Content

Fodsl Annotstion

SUBSTRUCTURE
Foundations

Standard Foundations

Comp
Slabs on Grade.
Standard Siabs-on-Grade

Pits and Bases
SiabOin.Grade Suppiementary
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L2

1.2 Local & Global Contexts, BIM standards and guidelines

1.2.3 Global BIM standards & resources
1.2.3.2 BIMFORUM LOD Specification 2019

PART | - ELEMENT GEOMETRY

36-51 OFFICE RESOURCES

17311131119 SPACES
A

LOD Element Geometry list LOD 100 - 500 Requirement

51
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1.2 Local & Global Contexts, BIM standards and guidelines

1.2.3 Global BIM standards & resources

Uniformat ~ Omniclass Uniformat  Omniclass Uniformat  Omniclass

LOD 300 LOD 350 LOD 400
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1.2 Local & Global Contexts, BIM standards and guidelines

1.2.3 Global BIM standards & resources
1.2.3.3 OpenBIM

At some stage we want to share our model with the project team. If we issue the native model, the
receiving party must have the same or compatible software to view it. They can also make changes
to the model without our knowing. However, if we publish the model in an open exchange format, like
IFC, the model data is freely viewable — measurable and usable. But the model content is protected.
Changes cannot be made in an IFC file. They are made back in the original modelling software.

buildingSMART

International Alliance for Inlerﬂperabilitf

OPEN LIL)

W https://bimconnect.org/en/wiki/what-is-openbim/

X



1.2 Local & Global Contexts, BIM standards and guidelines

1.2.3 Global BIM standards & resources
1.2.3.3 OpenBIM

Why should my organization join OPEN BIM?

Organizations all over the world have been encountering the collaboration issues detailed above. Different
collaboration strategies have been used to address them, including in many cases open collaboration workflow. At
the same time, open collaboration practices were used more as a necessity in a plural AEC environment rather then
an intentional strategy to deliver better-coordinated projects.

The OPEN BIM movement elevates open collaboration to a strategic level where like-minded AEC professionals build

upon their plurality to deliver better coordinated building projects, with less errors and in higher quality.

Should you or your organization share these values, joining the OPEN BIM movement not only provides you with
guidelines and best practices but also with common branding and international visibility to leverage and maximize the
value of your projects. OPEN COLLABORATION — BETTER BIM!

‘OPEN

L2 https://www.graphisoft.com/archicad/open_bim/open_bim_program/
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1.2 Local & Global Contexts, BIM standards and guidelines

1.2.3 Global BIM standards & resources
1.2.3.3 OpenBIM

Creating model data in a native format is called nativeBIM. If we exchange this model data with an open standard,
such as IFC, then we are in openBIM.
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https://bimconnect.org/en/wiki/what-is-openbim/
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BIM Management Course

Session 2
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2.1 BIM Software

2.1.1 Overview of industry leading BIM software / applications

Autodesk Revit, Civil 3D

Gaphisoft ArchiCAD

Tekla Structures

Bentley Architecture / Aecosim Building Designer
Nemetschek Vectorks

Gehry Technologies - Digital Project Designer

e CostX

AUTODESK
» | REVIT

.

"" ;
A

iy

Ny

(

W by T rikingars

DigitalPr:
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2.1 BIM Software

2.1.2 Characteristic, strength and limitation of industry leading BIM software

Limitation: Some of the BIM Consultant misunderstand the BIM and appear the
situation of Half BIM and Fake BIM.

CONSTRUCTION STATUTORY CLASH
INFORMATOIN SUBMISSION DETECTION

Fake BIM Half BIM

L1
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2.1 BIM Software

2.1.2 Characteristic, strength and limitation of industry leading BIM software

Characteristic, strength: If the designer know design in BIM, True BIM is used and
BIM use can improve the design and construction workflow.

CONSTRUCTION
INFORMATOIN

CLASH
DETECTION

STATUTORY
L 1 SUBMISSION

True BIM

59



L1

2.1 BIM Software

2.1.3 Versions and file formats

HolebaseS|

Sub Assem
composer

NWD/
Svchro

3DSILRT

IFC 4.0
e | afest Version support ALG
e XML-based Text file
COBie
e BIM/FM Standard
e PAS1192-4
e XLSfile 13 tables
XML
e Terrain and alignments
e XML-base Text files
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2.1 BIM Software

2.1.4 Interoperability across industry leading BIM software

To have collaborative BIM processes, there are multiple open file formats to maximise the
transformation.

To maximise the transformation by supporting Interoperability, reliable data exchange is critical to
project collaboration. Some common interoperable software including the .ifc open file format and
other openBIM data formats, including Construction Operations Building Information Exchange
(COBie) for BIM data, gbXML, LandXML and more.

L2 https://bimconnect.org/en/wiki/what-is-openbim/
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2.2 Technology Trend

2.2.1 Cloud platform

Point Cloud to BIM

https://www.engineering.com/BIM/ArticlelD/11127/How-to-Create-Revit-Models-from-Point-

Clouds.aspx

Scan to BIM

A software is Scan to BIM for Revit,,
creating native Revit geometry from a
point cloud.

It does fthis with a capacity to
recoghize and place  various
architectural elements ranging from
walls and columns fo pipes and
ductwork.
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L1

2.2 Technology Trend

= 2.2.1 Cloud platform

https://www.engineering.com/BIM/ArticlelD/11127/How-to-Create-Revit-Models-from-Point-

Clouds.aspx

Point clouds

Point clouds are the product of 3D
laser scanning, is useful for scanning
large areas quickly and effectively,
but specialized software is required to
furn them intfo information.
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2.2 Technology Trend

2.2.2 Laser scanning

Laser scanning is used as a precise survey instrument which has best
solution for measuring as-built conditions inside buildings.

[ wemwsrs

| PR R BE W A [
— ~___encia)

ly ™

Analysis by laser scanning Detail of Car park

L2  hitp://www.landairsurveying.com/3d-laser-scanning/
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L2

2.2 Technology Trend

2.2.2 Laser scanning

This technology collects survey data points at a rate of 50,000 points per second. It has an effective
range of 400’ to 500°. With several “scan” setups inside a room or of a building, a complete 3D model

can be made of the existing conditions.

Laser scan Car park Laser scan Car park

http://www.landairsurveying.com/3d-laser-scanning/
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2.2 Technology Trend

2.2.3 Photogrammetry

Photogrammetry can be classified several ways but one standard method is to split the field based
on camera location during photography.

. »,‘ é
A

L2 http://www.photogrammetry.com/
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2.2 Technology Trend

2.2.3 Photogrammetry

Photogrammetry can estimate the three-dimensional coordinates of surface
points using pictures of a single physical object taken from different angles.

L2  hitps://www.prusaprinters.org/photogrammetry-3d-scanning-just-phone-camera/
Y



2.2 Technology Trend

2.24 GIS (Geographical information system/science)

Geographical information system/science (GIS) has visualization and analysis of geospatial data
on a regional level to support applications such as road alignment, water system management
and civil engineering applications.

Schematic Design in 3D Realtime 3D Flight Simulation

E28 http://sections.asce.org/hongkong/flyers/ASCE_BIMGIS_Symposium_9June2017.pdf
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2.2 Technology Trend

224 GIS(
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2.2 Technology Trend

2.2.5 Application of smart devices

Mobile Device for Construction
Quality Management System (CQMS)

Laser pointer
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2.2 Technology Trend

2.2.5 Application of smart devices

2wty m TETERY
— { g 3 )
|

Mobile Device for Construction
Quality Management System (CQMS)
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2.2 Technology Trend

2.2.5 Application of smart devices

Mobile Device for Construction
Quality Management System (CQMS)
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2.2 Technology Trend

2.2.6 VR (Virtual Readlity)/ AR (Augmented Reality)/ MR (Mixed Reality)

L2 https://mp.weixin.qg.com/s/pH7y9H4yuTuQK-SBnJPClw
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2.2 Technology Trend

2.2.6 VR (Virtual Reality)

https://www.youtube.com/watch?v=xpjhsOneeQQ
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2.2 Technology Trend

2.2.6 AR (Augmented Reality)

=1 = Eﬁﬁfﬂg - '

653657 =i

L2
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2.2 Technology Trend

2.2.6 MR (Mixed Reality)

76
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2.2 Technology Trend

2.2.7 VDC (Virtual Design and Construction)

Revit was used to convey many design ideas from renderings, program layout to
constructability studies.

77
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2.2 Technology Trend

2.2.7 VDC (Virtual Design and Construction)

RLEANETARIUME CURTAIN WALL

—

hﬁ ey i

Additional Software to do Virtual Design and Construction (VDC) base on BIM Model.
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2.2 Technology Trend

2.2.7 VDC (Virtual Design and Construction)

Hw
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| E— ]
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Example : Fuzor VDC

-----
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2.2 Technology Trend

228 RFID

RFID chips are located in different location. The tablet can
show the floor plan and the location RID. Through the
equipment including BIM Server, LWB
Sensor,etc..information of element.
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2.2 Technology Trend

2.2.8 RFID

2. Tag attachment

Code to read Information

https://www.youtube.com/watch?v=5Nj9wKagRks

81
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2.2 Technology Trend

2.29 Gaming ’rechnology in BIM

pAaN|/

Ske‘tchup Integfotion in Fuzor

Sofetg clearance in Fuzor
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2.2 Technology Trend

Herereryone. Weicome totodays desion |}

Collaboration in the Virtual World

——

—
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2.2 Technology Trend

2.2.9 Gaming technology in BIM

Collaboration in the Virtual World

TR T
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2.2 Technology Trend
2.2.10 Robotics
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2.2 Technology Trend
_2.2._1‘0 _Robo’ric
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2.2 Technology Trend
ﬁ2‘.2.10 Robotics

AN Y A
LN A RS
i

Digi’rol ’rerioI.DeVIopmen’r
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2.2 Technology Trend

2.2.11 Automation

Moblle one notify the engineer

Engineer solve the problem

88
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2.2 Technology Trend

2.2.11 Automation

Automation Development (Dynamo)

89
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2.2 Technology Trend

22.12 API

WKT DESIGN/ DOCUMENTATION WORKF|

DESIGN

PANIE'L|ZAT|0N oRassHoPPER
oo

DATABASE rewr a7
P o

RATIONALIZATION RewT AP

BII\*ECREATION rewr

DogleMENTATION rewr

MA:l'JIT:E:zRONSTRUCTION

BIM Workflow (Design/ Documentation Stage)
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2.2 Technology Trend

2.2.12 API

Architectural Design by BIM



2.2 Technology Tren

2.2.12 API

tolerance

toleran

tolerance

slerance

tolerance *

public int GroupNumber;
public double(] E
public double Dia

Architectural Design by using database and programming



2.2 Technology Trend

2.2.13 MIC (Modular Integrated Construction)

Source of MIC - BIM models with accurate shape, dimensions, material, joints and
construction sequence

L1
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2.2 Technology Trend

Modular Intfegrated Construction)

(

2.2.13 MIC

; emeel
chi mm i
el chilie el

94

An Example of Modular Classroom with Architecture, Structure & MEP discipline
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2.2 Technology Trend

2.2.13 MIC (Modular Integrated Construction)

L1 An Example of Modular Classroom with Architecture, Structure & MEP discipline
95
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2.2 Technology Trend

2.2.14 Indoor positioning

\WYe[Sjilaleligle

Location finding

Senor technology interacts with mobile devices and overlap onto
BIM model.

96



L1

2.2 Technology Trend

2.2.14 Indoor positioning

Virtual Reality
BIM with VR

77/
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3.1 Client BIM Strategic Stage

mm to collect or organize facility information

to represent or preserve the current status of the facility and _
01|(C o llect
3.1.1 BIM strategy, BIM uses, BIM processes o1 s cotee
2 |Quantify  |to express or measure the amount of a facility element quantity takeoff

03 [Monitor to collect information regarding the performance of facility observe. measure
elements and systems

04 |Qualify to characterize or identify facility elements’ status follow, track, identify

to create or author information about the facility create, author, model
01 |Prescribe |to determine the need for and select specific facility elements program, specify

configure, lay out,
locate, place

to determine the magnitude and scale of facility elements scale, engineer

to examine elements of the facility to gain a better
understanding of it

to ensure the efficiency and harmony of the relationship of facility )
elements detect, avoid

to predict the future performance of the facility and facility
elements

to determine location and placement of facility elements

examine, evaluate

simulate, predict
to check or prove accuracy of facility information and that is logical
and reasonable

to present information about a facility in a method in which it
can be shared or exchanged

03 |Validate check, confirm

Communicate exchange

01 |Visualize |to form a realistic representation of a facility or facility elements review
to modify information and translate it to be received by another
process

to make a symbolic representation of the facility and facility
elements

translate

‘draﬂ. annotate, detail

to create a record of facility information including the information  |specify, submit,
necessary to precisely specify facility elements schedule, report.

to make or control a physical element using facility implement, perform,
information execute,

01 |Fabricate |to use facility information to manufacture the elements of a facility |manufacture

02 |Assemble to use falmlny information to bring together the separate elements
of a facility

to use facility information to physically manipulate the operation of
https://www.bim.psu.edu/download/the_uses_of bim.pdf executing equipment ___ : _
el st 04 |Regulate to use facility information to inform the operation of a facility

element direct




.1 Client BIM Strategic Stage

3.1.1 BIM strategy, BIM uses, BIM processes

el 2 - BIM Application Detail
Quick Guide Level 1 - BIM Use O

Q2. QUICK GUIDE Level 2 - BIM Application Detail
Quick Guide Level 1 - BIM Use Overview i Project Name

d  (1PmddnedRecommendsion  Blluse it o . o Rl

[T pa————

+
ERACEI gy LR —
g .

DCD's BIM Uses

|
[1.1 SITEANALYSIS
- . DCD's BIM Uses

12 MASTER LAYOUT STUDY
12 = CH)

L1

100



3.1

S 1

Q3 Index

Client BIM Strategic Stage

BIM strategy, BIM uses, BIM processes

File Description

File Code

Model

Architeciural

- Madelling

lodel Coda File Typa
- M3 )

Modular Flat

- Madelling

- M3

Interior Design

Maodelling

- M3

Celling

- Madelling

- M3

Site / External

- Modelling

M3

Drainage

- Madelling

M3

Foundation

- Maodelling

M3

Lateral Support

- Maodelling

M3

Superstructure

- Madelling

M3

Building Senices

- Maodelling

M3

MVAC

- Modelling

M3

Plumbing

- Maodelling

M3

Fire Senices

- Maodelling

M3

Electrical

- Maodelling

M3

Gas

- Maodelling

M3

Building Senices Miscellaneous

- Maodelling

M3

Landscape

- Modelling

M3

Suney

Architectural

- Suney

SuU

Site / External

- Suney

SuU

Drainage

- Suney

su

Superstructure

- Suney

su

Building Sandces

- Suney

su

Miscellaneous

Building Senices

- Combined Model

cMm

Architeciural

- Computer Fluid Dynamic

CF

Architectural

- Daylight Analysis

DL

Electrical

- Lighting Analysis

u

Architectural

- Visualization

VS

Wethod

Site / External

- Method Statement

Ms

Foundation

- Method Statement

MS

Lateral Support

- Method Statement

Ms

Superstructure

- Method Statement

MS

Drawing

Presentation

PP

ICU Submission

1C

Drawing

DR

Bills of Quantiies

BQ

3 LEVEL OF DEVELOPMENT (LOD)
D.LOD'1 Adoption

The latest versicn of Level of Development Specification (curment versian Ocicber 18, 2016) ('1LOD Spec shall be adopied whenever
Develcpment or "LOD" are mentione in this Guids. Users may dowrload the specificston from their website
forum.o fior e lskest version.

D.LOD-1.1

Level of Deveiopment is the degres ko which e slement ‘and attached information has besn thought thrcagh — the dagres fo
which projsct fsam members may rely on e information when using e modl

What is LOD?*

When BIM i a commuricabion ool among leam members, LOD definion s the |anguage to commanicaie between upsiresm (model
authors) and cownsraam BIM users, 1 allows mode! authors o define what their model siements can be reied on, and alows
downsireesm users to cearly undsrstand e usabiity and the limitations of madels they are recaiving

LD shouid only be used to describe madel slements and not models as & whole. Thers is no such thing as an "LOD ### model " Project

medels at any stape of defvery wil mvarisbly contsin sisments and asssmbiles af various levels of development

Therefore, the LODs are not defined by design phass and not necessarly in ine with dsiverables. The defiion of LOD required
indicated in this Guide shauld only be aken 25 commuricalion amang B users when refarencing oier discpines’ upsiream modsl
elements for input and should not be considered i be additionsl requirements for professional deliversbles

Team mesmbers, shoud use this LOD puide e a starting paint for model axchange and, a5 projects prograss, should continue i deveiop
this Guide by Kenfying the need for an LOD that wouk! deine mogel elements suffidently developed to enable etailed coontington
between discipines.

LEVEL OF DEVELOPMENT [LOD)

D.LOD-1.2

LOD 100

LOD 100 elements are not geometric representations. Examples ara informatian asached 1o ther model elements ar symaols showing
the existence of & component but not its shape, size, or precise location. Amy information derived from LOD 100 elements must be
considered approxmate.

Fundamental LOD Definitions?

LOD 200

At s LOD elements are generic placeholders. They may be recogrizzble as Ihe omponents they represent. or they may be volumes.
fior space raservation. Any information derived from LOD 200 slements must be considered approximats.

LOD 300
The quantity, size, shape, laeation, and orientation of the element as designad can be measused direcdy from the modl without

refiemng to non-madelled informatian such as notes or dimension call-outs. The proect angin s defined and he element s located
‘acurately with respect i the project origin

LOD 350

Paris necessary for coordination o the element with neary of altached elements are modelled. These paris wil include such items as
supports and connecions. The quentiy. 52z, shape. kocation, and crisntafion of e slement as dssigned can be measured drecty from
the model without refstring 1o non-modeliad information such & notes or dimension cal-outs

Jement is modelled at suffcient detail and fabrication of the reprasente ity i
and cewentation ofthe slement as designed can be measured directl from e model i rermrg o ranciiied
information such s notes or dimension calkouts

LOD 500
LD 500 relates o feld verification end is not an indication of progression fo & higher level of medel element geomeiry ar nor-graphic
informatan.

Speciication for LODSOO wes i
of which may be fsedback for

ly e out in LOD Spec: n this Guite, various fisld vesificati

ally thods are mentoned and results
sary ajusiment to e LOD 400 modl, and thus achisving LOD 500.




3.1 Client BIM Strategic Stage

3.1.1 BIM strategy, BIM uses, BIM processes

Investigati
BIM Use Feasibility
and F

Site Utilization Planning

ious

L1 O - Optional BIM
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3.1 Client BIM Strategic Stage

3.1.2 Key personnels in relation to BIM

Client / PM

==
==

Other Discipline Sub-contractor Trade 1 Sub-contractor Trade 2 Sub-contractor Trade 3~ Sub-contractor Trade 4

103
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3.1 Client BIM Strategic Stage

3.1.3 Determine the info management & CDE strategy

At the heart of the CDE as defined in BS1192:2007 are four functional areas with “gates”,
or sign-off procedures, that allow data/information to pass between the sections.

104
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3.1 Client BIM Strategic Stage

3.1.3 Determine the info management & CDE strategy

Periodic
Publication

SHARED

The CDE shall be terminated in the earlier development in the PXP.
The extent of CDE might be held by the Employer or Consultant with accessibility by all parties.
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3.1 Client BIM Strategic Stage

3.1.3 Determine the info management & CDE strategy

~
~
=)
-
-
v
<
o

CAPEX

DOCUMENT & MANAGEMENT REPOSITORY
Capex Start

CLIENT SHARED AREA

Employer's
Information
Requirements

BUILD, RE-BUILD,
WORK IN PROGRESS REFURBISH or DEMOLISH
t design teams, L Mo 3 AND MAINTENANCE

Manufacture
f

l

Client Shared Area

The CDE also served as a shared platform for ongoing design with record.
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3.1 Client BIM Strategic Stage

3.1.4 Determine the BIM / AIM / GIS strategy

|
|
|
d

WORK IN PROGRESS.
WORK B PROGRESS

X
=

APPROVED

(@) vewrin )

WORK IN PROGRESS r 2
Cllent Shared Area T
WORK I PROGRESS |

SHARED I |

External
AlM

AUTHORIZED

WORK IN PROGRESS
WORK I PROGRESS

Commeon Data Environment
Managed according to BS 1192 and ISO/TS 8000

|
|
.ll_,
|
|
I
|
I
|
|
|
|
l
|
|
|
|
|

VERIFIED

gy S SRS ———

BIM, Asset Information Model & Geographic Information System
(Refer to PAS 1192:3)

Linked enter,
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3.1 Client BIM Strategic Stage

3.1.4 Determine the BIM / AIM / GIS strategy

Enterprise
Reporting

Information
Technology
Management
Systems

Utilization
Systems

)
=
[
g
W
>
[72]
[}

2
2
o
e
[
3
c
(]
°
D
v
<
I

Supervisory
Control & Data
Acquisition
Systems

Financial
System

BIM, Asset Information Model & Geographic Information System
(Refer to PAS 1192:3) 108
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3.1 Client BIM Strategic Stage

3.1.4 Determine the BIM / AIM / GIS strategy
Geographic Information System (GIS):

GIS to provide detailed and accurate
real-world data for the location of the site.

*-"""{' Mapping ﬂ

(Spatial)

Documentation

(Relational Database)

3D Models

(Object Orientated)

Building Information Modeling (BIM):
Information base Building Model from
Design, Collaboration and Construction.

Asset Information Model (AIM):

Client to understand AIM data
sources and information for project
assets, building maintenance system
and registers.
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3.1

3.1.5 Determine level of development in the context of graphics and information

a
£
2
2
)
2
=}
]
@

Client BIM Strategic Stage

The American
Institute
of Architects

Topography (Site Formation)

LEVEL OF ato
DEVELOPMENT (LOD) N aromate touel o eut and i,
SPECIFICATION PART | I Bl s bkl ko

& COMMENTARY ' e e 7

orp a (2, foundaﬂms and retaininy
November 2018 €
Public Comment Draft

presen
D surfaces or objects
excavation and

the

ping and pi
ay be included

For hard landscaped or paved a
Il be me led to falls and
d with the planned surface drainage

110



L4

Client BIM Strategic Stage

3.1.5 Determine level of development in the context of graphics and information

3.3.2 Architecture Model

Building Massing Model

ay include schematic wall

[EOD [ Deserpion [ 0un [ Eanpl image
Room ace fur -

Spaces shall be modelled approximalely
size, function, and ori

shall ha
e roarn fu
locate th

all be madaiied from FFL 1o
sed siab or suspended celin

Slabs, floors, ramps, roofs

Doscription [Data | Examp
[wa [ 1

jelling to in
Specific sizes and local
ncrete siructural members modelied
d structural grid with cormect

* pre
Post-tension profile and
if required by the BIM

Any permanent
ents

uopeayads aon 2

93
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3.1 Client BIM Strategic Stage

3.1.5 Determine level of development in the context of graphics and information

Transfer Structure (transfer plate, truss)

Description Example Image
100

A 1
El nt
; . ystem and app

-

. P neion
nds modelled if required by the B!

Any permanent forming or shoring
components

to include:

L4

Element modelling to include:

- Specific sizes and locations of main
structural members modelled per
defined structural grid with correct
orientation
Concrete or steel grade defined as per
spec (strength, aggregate size, etc.)
Al sloping surfaces included in model
element

Required non-graphic information associated
with model elements includes:

Finishes, camber, chamfers, etc.

Typical details

Embeds and cast-ins

Cover requirements

Reinforcing spacing

Reinforcing

Design loads

Shear reinforcing

Element modelling to include:

- Penetrations for MEP

- Reinforcement called out, modelled if
required by the BIM PXP, typically only
in congested areas
Shear reinforcement
Embeds and cast-ins
Reinforcing post-tension profiles and
strand locations. Post-tension profile and
strands modelled if required by the BIM
PXP
Any permanent forming or shering
components

Element modelling to include:

- All reinforcement including post tension
elements detailed and modelled
Finishes, camber, chamfer, etc

As-built structural model I
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3.1 Client BIM Strategic Stage

3.1.6 Determine level of integration of digital information into asset & facility
management

[c2 Figure 2 - The information delivery cycle

Non-Graphical

Graphical Model
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3.1 Client BIM Strategic Stage

3.1.6 Determine level of integration of digital information into asset & facility
management

- BIM maturity levels

£
g
g
1
g
z
E
¥
8
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Y
£

BS 8541-2:2011
BS 7000-4*
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3.1 Client BIM Strategic Stage

3.1.7 Case study

Design modularization and optimization in BIM

115



3.1 Client BIM Strategic Stage

3.1.7 Case study

Design modularization and optimization in BIM



3.1 Client BIM Strategic Stage

3.1.7 Case study

L2

Design modularization and optimization in BIM 117



L4

3.2 Client Pre-tender Project Stage

3.2.1 Determine & oversee the development of Client Information Model (CIM)
3.2.1.1 Organisational Information Requirements (OIRSs)

Images

Room Data Sheet System
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L4

3.2 Client Pre-tender Project Stage

3.2.1 Determine & oversee the development of Client Information Model (CIM)
3.2.1.1 Organisational Information Requirements (OIRSs)

Room: 105 Classroom

4 Full Hght Walls

Prhuming Fioor Drain
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3.2 Client Pre-tender Project Stage

3.2.1 Determine & oversee the development of Client Information Model (CIM)
3.2.1.1 Organisational Information Requirements (OIRSs)
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3.2 Client Pre-tender Project Stage

3.2.1 Determine & oversee the development of Client Information Model (CIM)
3.2.1.2 Asset Information Requirements (AIRs)

Building Information Modelling for

Building Information
Asset Management (BIM-AM) Modelling (BIM) Guide
Standards and Guidelines for Facilities Upkeep

(Version 1.0)

“insn

1

EMSD BIM Standard and ASD standard contained
asset information requirement.
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3.2 Client Pre-tender Project Stage

3.2.2 Employers Information Requirements (EIR)

e
=
<

=
=
]
-
=)

()

Specialized BIM
High Demand
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3.2 Client Pre-tender Project Stage

3.2.2 Employers Information Requirements (EIR)

l

@

| |

True BIM Workflow
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3.2 Client Pre-tender Project Stage

3.2.2 Employers Information Requirements (EIR)

Bulding Information Modelling

(xv) The Consultant shall deliver the Project with collaborative Building Information Modelling
(BIM) technologies and management processes. The Consultant shall deliver continuously
and progressively through the design from the outset. and shall work in close coordination
with other Project Consultants. including the BIM Auditor of the Project Management

Consultant (PMC), in all Work stages. The Consultant shall extend the use of BIM in
supervision and coordination with the Contractor in Work Stages 5 and 6.

ral Consultancy Services Ag 6 Date: May 2017

BIM Enabled Consultancy
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3.2 Client Pre-tender Project Stage

3.2.2 Employers Information Requirements (EIR)

tatutory apgp
with Buildin

from the coordi
During the constructio

ectural Consultancy Services Agreement
1 at the Kai Tak Development Ar

use of the

rs and improve mutual
to achieve a more

example to the
34 and

ed Services Dra
draw

BIM Enabled Consultancy



3.2 Client Pre-tender Project Stage

3.2.3 Determine project technology & systems requirement & integration

1. Recommended hardware reqguirements for Design Authoring — Generating of various discipline BIM models
The project team will ensure the suitability of servers, workstations and network connectivity (both internal
and external) fo meet the minimum specifications of the adopted BIM tools and allow for software upgrades
during the progress of the project.

Hardware Specification

PC Workstation The following are the minimum hardware requirements Project Manager & BIM Discipline 1 no.
for generating BIM models, families and assemblies: Lead (ARC/CIV/ STR (Quantity of PC should be

. Intel Core i7-7700 @ 3.60GHz or equivalent /BSE/CON/FAC) decided by Project Manager)
AMD Athlon ® processor

Microsoft® Windows 7 Pro 64-bit

64GB RAM

1TB free disk space

GeForce capable graphics card with GTX900
series, GTX 1050 or later

Video display 1,280x1,024 with true colour
Internet connection for communication with
project feam

Two-bottom mouse with scroll wheel
Microsoft® Internet Explorer® 8.0 or later
Two 24" 1.67 million True colour monitors

L4
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3.2 Client Pre-tender Project Stage

3.2.3 Determine project technology & systems requirement & integration

2. Recommended Software for BIM Use
The following software choices have been established to deliver the prioritised BIM objectives. Any software version changes and
updates must be explicitly agreed by design team, contractor (post tender) and the BIM Manager before implementation.

BIM Use Software*

Project Manager BIM Discipline Lead

Design Authoring ARC/ STR/BSE Building Design Suite (Including 1 license (Quantity of license should be decided by
Revit, Navisworks) Project Manager)

Design Reviews ARC/CIV/ STR /BSE BIM 360 Docs 25 seats
(Enough for consultant and PM team)

Revit Server(Setup cost &
Maintenance cost

Spatial Planning / Libraries of ARC/CIV/ STR/BSE Building Design Suite 2018 or
assemblies / systems / above (Including Revit,
components Navisworks

3D Coordination ARC/CIV/ STR/BSE 1 licence (Quantity of license should be decided by
L4 Project Manager)
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3.2 Client Pre-tender Project Stage

3.2.4 Determine project delivery requirements
BIM Use checklist is used for different discipline to determine the stage they want to implement

Project Stage & Milestones

B Uses Tncepton & Fesiiy Sehems Design Betied Desgn FostGamp

1 ARCHITECTURAL

TT7 Development Parameters

cops:

‘Architectural Design

Design - tycaltoor

Architectural Design 2 ] 2 Architectural Shop 02 Architectural as-buik
' S Drawings drawings

-remaing e

Iayout 8 schedes

3 Wodular Unit Assembly Conceptual Wogular Unit Assembly 3 Modular Unit Assembly
Detail Design 2s-buit drawings.
. e - sechectural sched.
ings wpdoe and nfomason ~plans, sections & ¢

5 dromings ~Telets e Kochen

5

e R e N sl =i
L4 Example of Design Stage
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3.2 Client Pre-tender Project Stage

3.2.4 Determine project delivery requirements

Designer and client should determine which millstone they would like to do by use BIM.

[ @ [ANALYSIS & SIMULA

z
£
3
3
=
@
o5
2
=z
2
E
B3

COST ESTIMATION (QTO)

21 ENVIRONMENTAL: PA

[J1 Air Ventilation As

[z microcimate Studies

simula;

[ [ O3 SolarStudy

iayight

[J4 Poliutants dispersion
-t 7 | annual prevailing wind

RAFFIC INPACT ASSESSMENT

T2 Energy Simulation

COST ESTIMATION 2
(@10) Cost Budget Project Budget

001 Costbudgeting . CI1 Cost budgeting

T4 Lighting analysis

[ | 2 Energy estimation

Detailed Cost Estimate

[ [T71 eiM-enabled ato for
estimate

Cost Control, Budget Forecast &

Revised Project Budget Menitoring

[ [T 50 BiMfor construction
cash flow simulation

Example of Analysis & Simulation and QTO
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3.2 Client Pre-tender Project Stage

3.2.5 Determine the soft landings approach

BIM UsEes:

PROGRAMMING

SITE ANALYSIS

PHASE PLANNING
(4D MODELING)

COST ESTIMATION

EXISTING CONDITIONS
MODELING

DESIGN
DESIGN AUTHORING

DESIGN REVIEWS
3D COORDINATION
STRUCTURAL ANALYSIS
LIGHTING ANALYSIS
ENERGY AMALYSIS
MECHANICAL ANALYSIS

OTHER ENG. ANALYSIS

SUSTAINABLITY (LEED)
EVALUATION

CODE VALIDATION

PHASE PLANNING
(4D MODELING)

COST ESTIMATION

EXISTING CONDITIONS
MODELING

CONSTRUCT

SITE UTILIZATION
PLANNING
CONSTRUCTION SYSTEM
DESIGN

30 COORDINATION

DIGITAL FABRICATION

3D CONTROL AND
PLANNING

RECORD MODELING

PHASE PLANNING
(4D MODELING)

COSTESTIMATION

EXISTING CONDITIONS
MODELING

To set up BIM deliverable and LOD

L4

OPERATE

BUILDING MAINTENANCE
SCHEDULING
BUILDING SYSTEM
ANALYSIS

ASSET MANAGEMENT

SPACE MANAGEMENT /
TRACKING

DISASTER PLANNING

RECORD MODELING

PHASE PLANNING
(4D MODELING)

COST ESTIMATION

EXISTING CONDITIONS
MODELING

CONSTRUCTION
INDUST} ciL
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3.2 Client Pre-tender Project Stage

3.2.6 Conftract & consultancy requirement

ot
=
S
-
=
7
=
=}
(3]

Low Level BIM
Super BIM !

L2 Client shall list out requirement of BIM Manager, Coordinator and BIM deliverable
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L2

3.2 Client Pre-tender Project Stage

3.2.6 Conftract & consultancy requirement
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3.2 Client Pre-tender Project Stage

3.2.6 Conftract & consultancy requirement

Project Information General Good Practices

472 Quality Control Checks
48
19

m Members and Contact Details
Praject Resources and IT Requirements
Project Team BIM ¢ Expertise
Common Data I ents (CDE) 21
Error! Bookmark not defined.
kin P 2

Infors

Project BIM Objectives {BIM Uses)
Model Level of D opment (MLD) Matrix

mmunication

ordination Group Meetings / Virtual De

Common Data Environment (CDE)}
Project BIM Standards
General
Model Structure Setup (incl. Worksets)
Linked Models

lodel Naming Structure

Appendix A — MLD Matrix

Appendix B = List of Terms and Abbre

Component Library (Revit Families) Nami

Room and Space Nam Append; — References

Level Naming an Appendix D = Modelling Guidance (Revit Specific)

Appendix E andard Agenda for BIM Coordination Group Meetin

Appendix F — BIM Model Audit Guidelines
Data Exchange Protocols

2D Graphical Quiputs Appendix G - BIM Workflow (Design Stage)

Setup of PXP and BIM Requirement

Shared Datum an
Model / Data Validation Prot

Client shall list out requirement of BIM Manager, Coordinator and BIM deliverable

L2
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3.2 Client Pre-tender Project Stage

3.2.7 Assessment on supply chain capability & capacity (Tender Assessment)

One of the assessment is CIC BIM Manager Certification.
Successful applicants can use title and logo of CIC Certified BIM
L4 Manager.
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L4

3.2 Client Pre-tender Project Stage

3.2.7 Assessment on supply chain capability & capacity (Tender Assessment)

BIM Auditor

BIM Manager /
Information
Manager




L4

3.2 Client Pre-tender Project Stage

3.2.7 Assessment on supply chain capability & capacity (Tender Assessment)

Client / PM

=
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L2

3.2 Client Pre-tender Project Stage

3.2.8 Case study

Building Information Modelling

(XV)

The Consultant shall deliver the Project with collaborative Building Information Modelling
(BIM) technologies and management processes. The Consultant shall deliver continuously
and progre ly through the design from the outset. and shall work in close coordination
with other Project Consultants, including the BIM Auditor of the Project Management

Consultant (PMC). in all Woik stages. The Consultant shall extend the use of BIM in
supervision and coordination with the Contractor i Wor ges 5 and 6.

Agreement
opment Area

Right tender requirement
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L2

3.2 Client Pre-tender Project Stage

3.2.8 Case study

on ]nduxlr\r Lnum.ll BIM ‘-»Ldnd rds (HK
ject BIM Auditor, BIM

oer, Discipline BIM Coc

duals need to \\ork closely wnh 1hc

Manage and certify the BIM PXP for HA’s approval
ninister, lead and manage the BIM pro
The principle responsibilities of
Management of the processes and procedures for information exchange
Implementing the PXP

Assisting project team members — via their Discipline BIM Coordinators — in
the preparation of their information outputs

Implementing the BIM protocol and updating the associated documentation

sh nporh of the combined model and follow up the clashes

Lead and manage reviewing of clash detection in filtering, grouping and sorting

prior to BIM coordination meetings  ._____[Tg ensure the BIM Deliverables are met
Right tender requirement
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3.2 Client Pre-tender Project Stage

3.2.8 Case study

Administer and

FHospial Autorty Maintain the CDE of

its own discipline

(o o o Em Em Em Em Em e e e e

The BIM Quantity Surveyor shall be responsible for:

L2

Managing the discipline model and emsure the discipline modellers produce
compliant models, drawings, scheduleg and documents to the requirements of

the PXP

Checking model quality and integrity prior to sharing models with other
disciplines and generation of deliverahlgs

Attending BIM coordination sessions, and making sure the BIM process is
optimised for the all disciplines

Extraction of data from the BIMs provided by the design team in order to
develop cost estimates for the project

Review model quality from the design team to ensure sufficient information are
extracted from the model to perform quantity take-off / cost estimates at
different workstages.

Attend BIM coordination sessions (if required)

The table below summarises the project’s key BIM contacts:

Right tender requirement
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L4

3.3 Definition & Design Stage

89

3.3.1.1

Section A
Section B
Section C

Section D

Section E
Section F
Section G
Section H
Section |
Section J
Section K
Section L
Section M

Section N

Sections included in PxP

BM Project Execution Plan Overview
Project Information
Key Project Contacts

Project Goals, BIM Uses

Organisational Roles/ Staffing

BIM Process Design

BIM Information Excnages

BIM and Facility Data Requirememnts
Collaboration Procedures

Quality Control

Technological Infrastructure Needs
Model Structure

Project Deliverables

Deliver Strategy/ Contract

BIM Execution Plan developed by supply chain
Pre-contract BIM Project Execution Plan

Content Description
BIM Mission Statement

Basic project reference information and determined project milestones.

Lead BIM contacts for each organization

How BIM Model and Facility Data are leveraged to maximize project value (e.g. design alternatives,
life-cycle analysis, scheduling, estimating, material selection, pre-fabrication opportunities, site
placement, etc.)

BIM Roles/Responsibilities and BIM Use Staffing

Process maps for each BIM Use

Important model elements by discipline, level of detail, and any specific attributes

Owners BIM requirements

How the project team will collaborate

Strategy to control the quality of the model

Hardware, Software and IT Infrastructure requirements

List the structure for model file name, show the Model is separated

List the BIM deliverables for the project and the format

Delivery and Contracting Strategy, Team Selection Procedure and BIM Contracting Procedure
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3.3 Definition & Design Stage

3.3.1 BIM Execution Plan developed by supply chain
3.3.1.1 Pre-contract BIM Project Execution Plan

The first four section of project execution plan mainly include project information, Introduction of
BIM and PXP, BIM objectives and Uses and Collaborative working.

Collaborative Working

4.1 Method of Communication

4.1.1 BIM Coordination Group Meetings / Virtual Des
(VDR) Meeting )

Common Environment (CDE)

Project BIM Standards

[

Project Information

| pl'l."_l General

Proj Model Structure Setup (incl. Worksets)
Linked M

Maodel ing Structure

ek bd e

I.
I.
1.3
l.
1.

BIM requireme
Consultancy

LA

Component Librs Revit Families) Naming Standard

Room and Space Naming

3=

Level Naming and Numbering

Introduction

b ]

Measurement and Coordinate Systems

Revision Tracking
Other Modellir

D

2D Graphica
Modelling U

alculation Methodology

R R S

Key Team Members and Contact Details

L O I

BIM Objectives and Uses

3.1 Client BIM Objectives

3.2 Project BI ves (BIM Uses ) Shared Dk and Coording
33 Model Level of Development (MLD) Matrix f i Shared Datum and Coordinates

Muodel / Data Validation Protocols
Contents of PXP

PO S T N N U e S S
&

" LA U
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3.3 Definition & Design Stage

3.3.1 BIM Execution Plan developed by supply chain
3.3.1.1 Pre-contract BIM Project Execution Plan

The last two section of project execution plan mainly include Formal Clash Analysis, Project
Resources and IT requirement.

15
16
16
17
Error! Bookmark not defined.

Appendix A - MLD Matrix

Appendix B - List of Terms and Abbreviations
Appendix C = References

Appendix D = Modelling Guidance (Revit Specific)

Clash Tolerance Appendix E = Standard Agenda for BIM Coordination Group Meetings

Asynchronous Design Iteration

Appendix F = BIM Model Audit Guidelines

Project Resources and 1T Requirements
Project Team BIM S :
Common Data Envir

Appendix G - BIM Workflow (Design Stage)

yect Specific BIM Content
Software Upgrades

L4

Contents of PXP o



3.3 Definition & Design Stage

3.3.2 Supervision in fulfilling BIM uses in planning & design stages listed in CIC
BIM Standard

BIM Project Audit Checklist is used for audit
different discipline model by BIM Manager. BIM
Manager to advise other parties through
geometry, the information and naming
convention.

BIM Coordination Meeting would be chaired by
BIM Manager one weeks after receiving the
model from different discipline.

L4
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3.3 Definition & Design Stage

3.3.3 Project Information Model (PIM) data exchanges and validation

According to Project Execution Plan, Revit is
used for Design Authoring, Spatial Planning .
Naviswork and Fuzor are the platform for 3D
coordination. For Design Reviews, Navisworks
Freedom are used.

*Optional

PXP Section 6.6

L4
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3.3 Definition & Design Stage

3.3.3 Project Information Model (PIM) data exchanges and validation

Periodic
Publication

SHARED

L4

Common Data Environment

Information in the form of documents,
drawings and models are to be uploaded
/ logged via a CDE.

This process will ensure consistent and
accessible information is provided to the
project tfeam and also accountability can
be determined.

The BIM coordination tfeam will upload a
central model to share folder every week.
The transfer file should be link to central
file for different discipline.
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3.3 Definition & Design Stage

3.3.4 BIMPIMfile setup
3.3.4.1 BIM origin point & orientation setup

In order to increase overall precision and have better control of the modelling
environment, a closer Project Base Point to NAH site are adopted as below. The
various “linked files™ to the model can use the “By Shared Coordinates™ option to
be accurately placed at the correct location.

. . . . o o N/S:819694177.0
The Lead Consultant is required and has established a known location (project / * E/W:839812618.0
.
.

survey point) and defined this correctly in their Revit model. They should then share i‘:svf,ﬁt?f,m:m T
the coordinates and datum with all design consultants who should publish this into
their Revit models.

0 €

Following this, the relative location of all models should be checked by the design
team continuously throughout the design process to ensure that there are no
conflicting project coordinates or inaccurately placed models or building elements.

In order to increase overall precision and have better control of the modelling
environment, a closer Project Base Point to NAH site are adopted as below. The
various “linked files” to the model can use the “By Shared Coordinates” option to
be accurately placed at the correct location.

N/S: to be inserted

E/W: to be inserted

Elevation: to be inserted

Angle to True North: to be inserted

Shared Datum and coordinates of Site map should be mentioned for the
projects should be mentioned in PXP. detail of share coordinates.

L4
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L4

3.3 Definition & Design Stage

3.3.4 BIMPIMfile setup
3.3.4.2 Model division

Models generally will be split by “discipline”.

If models need to be subdivided further by
sub-discipline — e.g. BSE into BME, BPD,
they should be recorded in this PXP.

Post tender if specialist subcontractor
design is involved, any further splitting of the
model in any discipline should be
coordinated by the BIM Manager and
recorded in the PXP.

All subcontractor models should follow the
standards and protocols contained in
the PXP.
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3.3 Definition & Design Stage

3.3.4 BIMPIMfile setup
3.3.4.3 Modelling methodology

There are standard approach of modelling for site planning, landscaping, ARC and STR works.

6 STANDARD APPROACH OF MODELLING (SAM)..,
6.1 Site Planning SAM

Structural Elements s and Water Tank.
forcement

Bored Pil

Barrette Pile.

Driven Steel H Pil
et Steel H Piles

Mini-Piles

Tie Beams and Sirap Beams.
Slrul:ture - External W’orks SAM .

Steel Pipe Pies

e Content of Housing Authority BIM Standards and Guidelines o



L4

3.3 Definition & Design Stage

3.3.4 BIMPIMfile setup
3.3.4.3 Modelling methodology

There are standard approach of modelling for MEP and Family Library.

Plumbing and Water Services SAM
Mechanical Setting for Pip
DM-P 01

Plumbing Fixture
Mechanical Equipment

Duct Accessorie
Pipework
Air Terminals.

Y Mechanical Equipment
Electrical SAM ...
Mechanical Setting for Electrical .
DM-E 01 e Tray Fittin
DM-E02  Cable Tray

Content of Housing Authority BIM Standards and Guidelines

DM-E03  Trunking Fittings
DMEO4 T

DM-E 05

DM-E 06

DM-E 07

DM-E 08

DM-E 09

DM-F 01

DM-F 02

Utility Services SAM
DM-UO1  Pipework able,
DM-U02  Utility Equipment
Drainage and Sewage SAM
DM-D 01  Pipework

DM-D02 Drainage Equipment
Quantity Take-Off Enabled Scheduling SAM
Do

DQ-02

DQ-03

DQ-04 MEP Elements .
Family Library Componen

m Family
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3.3 Definition & Design Stage

3.3.4 BIMPIMfile setup
3.3.4.4 Project-based industry and BIM standards

BUILDING
INFORMATION
MODELLING

for General Building Plan
Submission (Phase One)

Consultancy Report
FEB-2017

ion of BIM Standards for General Building Plan
)

L4 CIC BIM Standard BIM for GBP
(Phase 1) Submission Standard

October 2018
ZE]

BIM Object Guide -
General Requirement
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3.3 Definition & Design Stage

3.3.4 BIMPIMfile setup
3.3.4.4 Project-based industry and BIM standards

OAUTODESK. | I

Building Information
Modelling (BIM) Guide
for Facilities Upkeep

Building Information Madelling for
Asset Management (BIM-AM)

Standards and Guidelines
(Version 1.0)

Famy A

LiBRARY ‘ o
| NTERCHANGE
ProcRAM

The FLIP-Guidelines
(Version 1.2)

Now-2017

“Emspd

1

L4 BIM Guide for Facilities

The FLIP Guideline Upkeep PSB EMSD BIM Standard (Version 2.0)



L2

3.3 Definition & Design Stage

3.3.5 Direct BIM related meetings
3.3.5.1 Meeting with high level

BIM Talks X Research Forum on 19/2/2019
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3.3 Definition & Design Stage

3.3.5 Direct BIM related meetings
3.3.5.1 Meeting with high level

BIM Certification and Accreditation
Scheme Launch Ceremony on
28/1/2019



3.3 Definition & Design Stage

3.3.5 Direct BIM related meetings
3.3.5.2 Meeting with supply chain level

MEETING TYPE PROJECT STAGE

Meeting with supply chain level by using Fuzor
L2

FREQUENCY

PARTICIPANTS

Location
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3.3 Definition & Design Stage

3.3.5 Direct BIM related meetings
3.3.5.3 Internal meeting

Coordination in intfernal meeting

Model Audit in internal meeting
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3.3 Definition & Design Stage

3.3.5 Direct BIM related meetings
3.3.5.4 Multi-discipline collaboration meeting

| F“‘[ﬁ"'“[“f

»%

Coordination in Multi-discipline collaboration meeting

Visual check by using Fuzor

=
\
[
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3.3 Definition & Design Stage

3.3.6 Case Study
Collaboration in BIM

Example: Clash detection and indicate area to be reviewed.
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L4

3.4 Construction Stage

3.4.1 BIM Execution Plan developed by supply chain
3.4.1.1 Pre-contract BIM Project Execution Plan

ASDF
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3.4 Construction Stage

3.4.1 BIM Execution Plan developed by supply chain
3.4.1.2 Post-contract BIM Project Execution Plan

BIM PROJECT

To address the PXP regard to different stage of the project

L4 Some item could be omitted / added due to various involvement of the BIM use.
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3.4 Construction Stage

3.4.2 Supervision in fulfilling BIM uses in construction & handover stage listed in
CIC BIM Standards

Building Information Modelling for The FLIP Guidelines (Ver. 1.0)
Building Information Asset Management (BIM-AM)

Modelling (BIM) Guide Standards and Guidelines
for Facilities Upkeep

“Hnsod

BIM Guide for Facilities Upkeep and Naming Standard

LOD Standard for As-built Model, 3D Animation, Model Requirement & Non-graphic Information
L4
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3.4 Construction Stage

3.4.2 Supervision in fulfilling BIM uses in construction & handover stage listed in
ASD upkeeping guideline

0 037 11

3D Animation

Sequence Animation

Avimation Soquenco Ery 1

Koy Frame: 1

Ot 1208

Koy Frame 2

mmmmmmm

Kay Frame 3
Ovion 10

and contain
ppendix 4 and
built Drawings,

Construction Sequences to be included for upkeeping (4D simulation)

L4
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3.4 Construction Stage

3.4.3 Project Information Model (PIM) data exchanges and validation

— PAS 1192-2 information delivery cycle amended for asset management

@ | s

IANGES

DELIVERY EXECUTION

Information Model

i
3
H
4

OEE@E® @

oserATEN

COMMON DATA ENVIRONMENT (GDE)

‘OPERATIONAL PHASE (PAS 1192-3)

Malntaln, Refurblsh, End of Life, Buld

SUPPLIER'S
INFORMATION
EXCHANGE

Project Information Model (PIM) continues to develop in accordance with the Master
Information Delivery Plan (MIDP).

L4
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3.4 Construction Stage
3.4.3 Project Information Model (PIM) data exchanges and validation

Stage 0 Stage 1 Stage ) Stage 4 Stage § Sage 6 Stage 7
Strategy Brief Concept Definition  Design Bunld & Handover & Operation &
Commission  Closeout End of Life
sugrane O 2

v

= 0 O

9
3
Strategy '3? Bried Concept %Mn'.»c-n% Desig:

0 Q
" % Delrver -& HMandover A*\ Operate 4&
&
I
1]

" S, g
TeRITL ® 9 @
sty | oassai T | | |
e ™71 T ]

Intormation Data | ]
Eechanges

Information Daes my uppiy Ooes the design
2 thaim wndestand meet my
driven p"”'d Y F i et ! requer ermenty !

stage gateway

decisions J J J J J

PIM data exchange to upkeeping

Dows the tender Have | got ol the Dowes the sssetl
meet the derign imlor matien ine pariorm to my
requiiementy ! D&M manusiy requirements !

The PIM generally comprises a series of domain based models, a federated model along with related graphical and
L4 non-graphical data such as Construction Operation information exchange (COBie) and electronic documentation.
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3.4 Construction Stage

3.4.4 Direct BIM related meetings

Junzott  Panaoiz Peas o fenznw ]
| =S S (T - S I S I - - S I 1 S TR R
I__II-_I_“I_II_II_II_“ | w71 |

Planned

4D imulo’rion and review of site progress

The use of BIM in 4D simulation can compare to actual construction progress
L4
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3.4 Construction Stage

3.4.4 Direct BIM related meetings

4D Simulation and review of site progress

The use of BIM in 4D simulation can compare to actual construction progress
L4
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3.4 Construction Stage

3.4.5 Case study

12/10/2018 1:27:00 AM
Day &1¢ (Friday)

\q Lift Installat[on (Passenger Lift - L3 - L4\ 21-Sep= 78 To 20- Feb 19 &

Slmulo’rlon of Construction Progress - CSD, CBWD 4D, CQMS

Site arrangement and Construction Sequences.
L2
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3.5 Handover Stage

3.5.1 As-built information verification

Verification

Laser Scan and BIM As-Built Information

To review the discrepancy between As-Built and BIM to adjust the information.
L4
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3.5 Handover Stage

3.5.2 Oversee data transfer from PIM to Asset Information Model (AIM)

» 21 - Information delivery — AIM maintenance

Documentation

Non-Graphical Data E

Graphical Model

What information is contained in the AIM?

The AIM comprises models, data, documents and other records related to or required for the operational phase of an asset.
L4 (refertoBSI1192:2)
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L4

3.5 Handover Stage

Standards

1.4 Construction Stage BIM PXP

Upon appoiniment, the contractors BIM Manager shall prepare and submit a
Construction Stage BIM Project Execution Plan to the client for approval. This shall
meet the client requirements for the construction and as-built stages. The contractor shall
confirm that, when necs , their selected and nominated sub-contractors have agreed
and are committed to the BIM PXP.

The architects, engineers and surveyors will hand over their BIM databases, models and
data to the Contractor upon approval of the Construction Stage BIM PXP.

The consultants and contractor shall agree a process for incorporating design changes
and revisions in the models after the handover date. There are three methods which can

The BIM Databases are handed over to the contractor at an agreed date. Any design
changes are documented on design drawings with changes highlighted by clouded areas.
The contractor will update and revise the BIM database accordingly.

Option B
The BIM Databases are handed over in phases or areas to the contractor. Each phase or

area shall be designed, coordinated and completed by the consultants before handover
to the contractor

Option C

The design consultants shall provide coordinators and modellers to work as part of the
contractors BIM team. Under the supervision of the contractors BIM Manager, they will be
entitled to make design changes and revisions o the BIM databases as needed

3.5.3 Supervision in fulfilling BIM uses in handover stage listed in CIC BIM

Option A
The BIM Databases are handed over to the contractor at an agreed date. Any design

changes are documented on design drawings with changes highlighted by clouded areas.

The contractor will update and revise the BIM database accordingly.

Option B
The BIM Databases are handed over in phases or areas to the contractor. Each phase or

area shall be designed, coordinated and completed by the consultants before handover
to the contractor.

Option C
The design consultants shall provide coordinators and modellers to work as part of the

contractors BIM team. Under the supervision of the contractors BIM Manager, they will be

entitled to make design changes and revisions to the BIM databases as needed.

Upon appointment of Contractor, BIM Manager to prepare BIM PXP

According to CIC BIM Standard, BIM Manager shall agree with consultants to BIM deliverable
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3.5 Handover Stage

3.5.4 Case study

BIM in Operation Phase

Operating

7

N

el BIM Models

/

ol
N

Drawing
\ Office

/

Selective operation from BIM - Hospitals, Railway, Commercial Building

Facility Management shall decide which item to be used from BIM before Construction
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3.6 Operation & Maintenance Stage

3.6.1 Update Assets Information Model (AIM)

21 - Information delivery — AIM maintenance

Asset Infarmation Model (A1M)

Documentation

Non-Graphical Daf

Graphical Model

BSI 1192:2 - Assets Information Model (AIM)

as the means to receive information from other parties throughout the project stages, up to acceptance of the “as-
L2 built” PIM (as specified in PAS 1192-2)
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3.6 Operation & Maintenance Stage

3.6.2 Roles, responsibilities and authorities for maintaining the AIM

. * | For details on supplier’s |
information exchanges :

f . ) and employer’s decision |
Portfolio Management points see :

CIC Scope of Services |

Maintenance

-—-\ .
Planned Preventative ] il i f
2

Facility Management Team

Using the AIM in this way provides the benefits of ensuring a “single source of truth”, where all information is in one place.

L2
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3.6 Operation & Maintenance Stage

3.6.3 Post occupancy evaluation

Asset Information Model

Non-graphical data

AIM shall be reviewed from time to time

In addition, appropriate surveys such as point cloud or LiDAR shall be provided to verify the completeness of the as-
L2 constructed model
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3.6 Operation & Maintenance Stage

3.6.4 Case Study As-Built Station Information

As-Built LRL stops

P

As-Built with Information

https://www.theb1m.com/video/what-is-6d-bim

L2
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