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Day 1 - Introduction (Full Day)



1. Correct Concept of BIM

Project Life Cycle

An Information Flow throughout Project Life Cycle




2. What is BIM?

Detailed Design _ Analysis

Documentation
Conceptual

Modeling

—

Construction
4D/5D

Operation and Construction
Maintenance Logistics

About Life Cycle, Information management method



3. What is BIM?

North Facade East Facade South Facade

About Rehearsal in the Virtual World

* To simulate surrounding environment for sightline, weather, traffic analysis

* To design a building / complex within a virtual environment with information




4. What is BIM?

Rehearsal 3D, time, cost

* To review design in response to time management and construction sequence.

* Abetter way to resolve the discrepancy in the virtual world before construction.
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About Rehearsal Design, Details and Construction

« To develop the design from schematic to details in the virtual world with different
discipline profession

* Single Source of Ture (SSOT) ensure the consistence during the project development
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6. BIM Maturity?

Maturity
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From CAD to BIM LeveI

Level 0 — Drawings from CAD, line areas & text
e Level 1-2D & 3D basic element
» level 2—-2D & 3D models, objects, collaboration (Currently in 2018)
* Level 3 —with ISO BIM, use full of BIM



8. 3D CAD is BIM?
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(3D Model)
* Draftingin 2D * In2Dand3D
* No Information * Information contained
*  Many sources * Single Source of Truth (SSOT)

http://www.cadtobim.com/what-is-bim.html
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9. BIM with Information?

Automatic dimensioning Automatic annotations
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SSOT with Automation

* All element contain information
* Eg. Dimension and annotations can be automated

Windows and doors are divided in different family with information which can
be automated within the same model

http://www.cadtobim.com/what-is-bim.html
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10. BIM as Design Tools

Slairs with meatal censtructior Stairs with metal construction

SSOT with Model Information

* Change of design will be synchronized at one source
* Eg. Dimension and annotations can be automated
* All Plans, section & elevation will be synchronized at the same time

http://www.cadtobim.com/what-is-bim.html 12




11. BIM as Virtual Simulation Tools

21.12.at12 p.m. m

21.12. at 10 a.m.

21.12. at 11 a.mm

2112 . at 13 p.m. w

A

2112 at15p.m.
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SSOT with Simulation

e The location of model contained weather information
* Eg. Sunlight Analysis, solar gain

http://www.cadtobim.com/what-is-bim.html 13
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12. BIM Software Overview Experience

Autodesk Revit @
AUTOCAD
CIVIL 3D o

&

5 M Aecosim Building Designer @

i‘ Graphisoft ArchiCAD




13. Global BIM & Development

el
STAATSBYGG NORWAY ag  TINLAND, SENATTI
IFC & BIM — Mandatory »1_ - IFC & BIM - Mandatory KOREA
for all new projects for all new projects Public tender
¢ since 2010 since 2007 Open BIM/IFC projects

since 2012 : =

e
- N

DENMARK
BIM-Guidelines, IFC-

- | UNITED KINGDOM

BIM obhigatory for public apanN !

) projects > 5 MIO € Mandatory for public MLIT prepared
L from 2016 projects » 5.5 MILL € / gil::;guudelme

since 2006

U.S. GSA & ARMY
BiM-guidelines and THE NETHERLANDS .
tax liability Natice of BIM < GERMANY §
from 2016 guidelines y BIM obligatory
2020 CHINA

i

BIM outline for
construction industry
AUSTRIA 9\ | published by MOHURD
BIM standards J ¥\ | since 2011

since 2015 _
BIM Obligatary . E: £

| B S bl

' =~ HONG KONG

BIM obligatory
2017

Sustainability analysis for

ITALY _ maodelling of existing

BiIM basis needed for public since 2012

tenders on public BiM o?ﬁgamrv for new

since 2012 Profes

BIM obligatory for planning from 2014/15

application

since 2013 i

© 2017 CADENAS GmbH
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14. BIM Development
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Hong Kong Beljmg BIM trip
2002 /10 2005 / 06

Autodesk Revit Launch




15. BIM Development

Seoul BIM Talk Singapore BCA
2007 / 04 2011 / 08

Hong Kong BIM Delegates Singapore Delegates visit to HK




16. BIM Development
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Standard for classification and coding of
building information model
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China Government

2017/
2020 BIM use in 90%

EERBITREREF

The Government of the Hong Kong Special Administrative Region

B W Works Branch
BRE Development Bureau
THH Government Secretariat

I8/E, West Wing,
Central Government Offices,
B RSER 8@ 2 Tum Mei Avenue, Tamar,
Hong Kong

Ref : DEVB(W) 430/80/01
Group : 2,5,6

1 December 2017

Development Bureau

Technical Circular (Works) No. 7/2017
Adoption of Building Information Modelling
for Capital Works Projects in Hong Kong
Scope

This Circular sets out the policy and requirements on the adoption of
Building Information Modelling (BIM) technology.

2: This Circular applies to works either by in-house government staff,
consultants or contractors.

Effective Date

3 This Circular takes effect on 1 January 2018.

Effect on Existing Circulars and Circular Memoranda

4. This Circular has no effect on existing circulars.

DEVB TC{W) No. 7/2017 Page 1 of 10

Hong Kong
2017 /05

2018 January onward




17.

BIM Execution Process

Management

1 BIM Execution planning

Modeling and Applications

Project Manager

Define High Level
Business Goal in BIM

Client BIM Manager

Develop BIM EIR

A

Y

| Contractor BIM Manager

Update BIM Process

Contractor BIM Manager

> Develop Model
Breakdown Structure

. Define high level BIM goals
. Define deliverables and schedules

N =

. Develop BIM project Execution plan

1
2. Define process, resources, and schedule
3. Develop Quality Assurance/Control Plan
4

. Define BIM Deliverables Standard

High Level BIM Goal

. Update Process/Deliverables Based on High Level Goals

1
2. Update Schedules and resources
3. Update Quality control planning

. Break down model into disciplines

WN =

Contractor BIM Modelers

Prepare/edit Libraries

. Specify LoD of each components per stage
. Listing of modeling/non-modeling objects

Employer Information
Requirement

Preparation of standard parts that to be used in project

Contractor BIM Team

i | Contractor BIM Team

Contractor BIM Team

Contractor BIM Team H Contractor BIM Team H

Client CAD Team l

Massing Model

Enhance to LOD300

Arch/Structure model
enhanced to LoD 350

Eeasibility Stage

0 Design Stage

Major BS Equipment/
routing to LoD 350

Interior/Fixture/Furniture
to Agreed LoD

Tendering_Stage

Arch/Structure/BS | Arch/Structure/BS | I
model enhanced to 2 model enhanced to .| Update/Edit g
Construction Model . | Asset Information Model | ! Informatio
Interior/Fixture/Furniture | ' Interior/Fixture/Furniture | '
enhanced to i enhanced to i Client F
Agreed LoD 1| Asset Information Model | ; L

Construction Stage i Handover Stage i

Process Re-engineering

Sync the FM database

O&M Stage

Client BIM Manager

Overall Monitor and Quality Audit

Quality Audit




18. High level BIM Goals

Mandate
Easy

Design Authorizing & Engineering Site Analysis
Analysis

Design Model Handover and Validation -

Documentation

Design Stage

Qo

©

Z Field and Mgt 3D Control and
5 Quantity Take off &

= Tracking Planning

§ Constructi

s onstruction . - L

(%)

g - S —— Record Modeling Digital Fabrication
O

Site Utilization
Planning

As-built Model Handover and Validation
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19. Formulation of BIM strategy and standards

The Hong Kong Special Adminisirafive Region of the People'’s Republic of China

: : EENAATRERR
ﬁﬂ I ﬁ# A A The Government of the Hong Kong Special Administrative Region
BLRF AR pt ‘Works Branch
Speech = Policy Agenda | Highights ~ We 1 Py Videos  Other Publications fMrchives  ContactUs ~ Sitemap BRERB Development Bureau
I y Government Secretariat
SREEEEE 18 : 147F, West Wing,
Central Government Offices,
BT REER 188 2 Tirn Mei Avenue, Tamar,
Hong Kong
Policy Address
Ref : DEVB(W) 430/80/01
Group : 2,5,6

lll. Diversified Economy

1 December 2017
Construction and Related Professional Services Sectors
Development Bureau

111. For the Hong Kong construction sector, the Belt and Road Initiative has brought visions while the Technical Circular (Works) No. 772017

Guangdong-Hong Kong-Macao Bay Area initiative has generated concrele opporiunities and made it easier o Adoption of Building Information Modelling

achieve resulls. for Capital Works Projects in Hong Kong
112. The Mainland and HD“Q Kﬂng Sigl'led an ﬁgI'EENEn[ on Economic and Technical Cﬂ—ﬂp'efaljﬂn under the
Closer Economic Paﬂnership Agregmen! {CEF’AJ on 28 June 201?, which prressly supporls Hong Koﬂg:s Scﬂpe

participation in the development of pilot Free Trade Zones. The Government will capitalise on the new
opportunities and continue to assist the construction and related professional services sectors in their business
development in the Mainland The Govemment will also deepen the co-operation with Qianhai, Hengqin and

This Circular sets out the policy and requirements on the adoption of
Building Information Modelling (BIM) technology.

Nansha in accordance with the Agreement signed in June 2017 We will continue to discuss with the Mainland 2. This Circular applies to works either by in-house government staff,
various issues such as mutual recognition of professional qualifications, rationalisation of the work of consultants or contractors.
“professionals” and "practitioners’, and promote the "Hong Kong management mode!” already adopted in
Qianhai to other Free Trade Zones. Effective Date
113 The construction industry has been facing the challenges of high construction costs and labour shortage in o
A > S ; - 3 This Circular takes effect on 1 January 2018.
recent years. Hence, the Govemment is proactively promoting the adoption of technology and innovative
construction methods to improve productivity and cost-effectiveness. For instance, the Government is assisting
the industry in establishing large-scale and highly automated steel reinforcing bar prefabrication plants for the Effect on Existing Circulars and Circular Memoranda
production of prefabricated steel reinforcement components for use in construction projects. We will also adopt
ST IRt LM e =T B s ey in the design and construction of major government capital works 4. This Circular has no effect on existing circulars.
projects that are scheduled to start in 2018, and promote the use of this technolegy in private construction
projects. Besides, the new Construction Innovation and Technology Application Centre of the Construction
Industry Council will be in operation by the end of this year to provide the latest information on lecal and
overseas construction lechnologies and lo support their adoption by small and medium enterprises DEVE TC(W) No. 72017 Page o/ 10
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20. Details Design

~ «  Each panel contained
7 information including
size, location &
coordinate
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SSOT to improv dtail esign

Project : West Kowloon Station




21. Details Design
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SSOT to improve detail design

Project : West Kowloon Station
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22. General Buildings Plan Submission

EIPIND AREA | BIPING AREA Z T8E bicT
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SSOT to improve GBP Submission

* Information Modeling enhance the consistency of the project
 Time saving for project operation




23. General Buildings Plan Submission
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* Information Modeling enhance the consistency of the project
 Time saving for project operation




24. Design Review and 3D Coordination

SSOT to improve Coordination

* Plugin software to simulate the virtual environment
e Different discipline can involve and revise the design at the same time

https://www.youtube.com/watch?v=DUwBQjjeVsQ




25. Design Review and 3D Coordination

¢ &
Foo @ oo B S

Host Session: 7409-3193-8019-3277 [y

Gabe

-
o Phil
Zach

Cancel

-------

SSOT to improve Coordination

* Plugin software to simulate the virtual environment
e Different discipline can involve and revise the design at the same time

https://www.youtube.com/watch?v=DUwBQjjeVsQ




26. Introduction of CIC’s BIM Standards

7\ ford
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Design Stage
BIM PXP

Producea BIM
Deliverables

CIC Building Information Modelling Standa
(Phase One)

September 2015

Construction
Stage BIM
PXP

Produce BIM
Deliverables




27. Introduction of CIC’s BIM Standards

BIM 0-Chart

l Client / PM |
||I|

l BIM Ruditor |
|'I

BIM Manager

[ Discipline Lead Discipline Lead [ Discipline Lead

Discipline Lead

BIM Go-ordinator BIM Co-ordinator

i

BIM Modeller BIM Modelier BIM Modetier I BIM Modeller

Architecture Structure MER Other Discipline
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28. Low level BIM
Inefficient Workflow

*  Architect, Structural Engineer & Buildings
Services Engineer to produce drawings by
CAD and deliver to BIM Consultants.

. BIM Consultants as a Modeler and
Coordinator to handle all the architectural,
structural and MEP as one body.

Client

Inefficient Result

*  Workload for Architect, Structural Engineer
& Buildings Services Engineer have been
duplicated from CAD to 3D.

*  Most of the clash problem cannot be
resolved since the modeler ae not
professional body with no liability.

. The BIM result with no value for the
projects.

e A A —

Consultant




29.

2.

2.2 Detail M&E Modeling Package

Low level BIM Quotation Example

BIM Modeling services
2.1 Architecture and Structure Modeling Package

To develod Architecture and Structure BIM models based on CAD drawings ifed bva
Client according to BIM Requirement Specification for clash analysis and construmabillry:

:..... Drawings produced by CAD Base

Deliverable: Architecture and Structure model for the basement carparks (including BY/F
and B2/F) and padium for clubhouse and residential entrance lobbies (including G/F and
1F) in Autodesk Revit Format

. Workload for Architect, Structural Engineer &

To develop detail M&E BIM models for all areas based on CAD drawings provided by Client H 1 1 1 1

according to BIM Requirement Specification for clash analysis and constructability review B ul I d I ngs Se rVICeS E ngl n ee r h ave bee n d u p I I Cated
Modeling duration: 2 weeks

Deliverable: Detail M&E model for the basement carparks (including BY/F and B2/F) and from CAD to 3D

podium for clubhouse and residential entrance lobbies (including G/F and 1/F) in Autodesk
Revit Format

2.3 Update Architecture and Structure Modeling Package (Maximum 5 times

To update Architecture and Structure BIM models based on updated CAD drawings
provided by Client according to BIM Requirement Specification for clash analysis and
constructability review

Modeling duration: 1 week

Deliverable: Updated Architecture and Structure model for the basement carparks
(including BYF and BZ/F) and podium for clubhouse and residential entrance lobbies
(including G/F and J/F) in Autodesk Revit Format

3.  Project Management Services
To manage BIM documentation systematically to ensure quality of data
To provide BIM/ CAD manager off-site with the following scope of works

To develop BIM project execution plan

To develop clash analysis and constructability review matrix gEEE C I a S h A n a I 1

To develop systematic procedures for quality assurance, BIM model review and [ yS I S
inspect information flow, BIM modeling process, clash analysis process and technical :

query reporting process.

L
To perform clash analysis based on clash analysis and constructability review matrix * L]

To prepare 2D views for example 2D section(s), 3D section(s) from integrated BIM °

model s requested by Client Most of the clash problem cannot be resolved since the
To prepare technical query of clashes detected and report to the Project team modeler ae nOt prOfeSS|ona| body Wlth no I|ab|||ty

To coordinate with Project team to resclve the clashes detected

To attend meetings when request by client and coordinate with Project team in the . . .
b s e : *  The BIM result with little value for the projects.
To assess, control and assure the quality of BIM deliverables

To report on project progress and issues

To deliver BIM deliverables such as BIM models, Technical Query, Model Progress

Report, CSD, CBWD in Autodesk Revit Format and other relevant documents to the

main contractor for smooth transition of the information and models.



30. UK BIM Standards

Figure 2 — The integration of the security-minded approach

Organlzational plans and objecives ]—— ——————
Other
oraanlzational,
policles. strategles
Comardlrated &nd
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Other
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Project

Key
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[ pas a2z
[ Pas t1aza
B es s0 55000

CPNI

Centre for the Protection
of National Infrastructure




31. High level BIM

<« Better Result

* A BIM Manager to assess the BIM
deliverable on each party time to time.

—

=
=
[

mi.u
5IM.P M

. Minimize the risk for variation order since
all information are simulate in the BIM.

na m - EfflClent BIM workflow

Architect, Structural Engineer, Buildings
Services Engineer & QS to input in BIM
directly in order to generate drawings,
schedules and information.

Consultant

*  Each party have an independent BIM
Coordinator to ensure the model is well
coordinated.

*  Clash result can be resolved during the
details design process since all information
is contained in earlier stage.
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32. Basic concept, advantages and limitations of
BIM design process
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33. Basic concept, advantages and limitations of
BIM design process

LY,

( Benefits | \
of BIM J|

y

N
| 4
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34. Basic concept, advantages and limitations of

BIM design process

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.

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

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

* 5D potential introducing costs into elements of model
e.g electronic drawing take-off.

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




35. Basic concept, advantages and limitations of
BIM design process

BIM DISADVANTAGES

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

* BIMis 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.

* 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.




36.

Introduction of CIC’s BIM Standards

Contents
FOREWORD 4
DEFINITION OF ABBREVIATION [
INTRODUCTION 7
1.0  PROJECT EXECUTION PLANNING 10
1.1 CLIENT REQUIREMENT SPECIFICATION 11
1.2 DESIGN STAGE BIM PXP 12
1.3 TENDER STAGE BIM PXP 13
1.4 CONSTRUCTION STAGE BIM PXP 14
1.5 BIMPXP CONTENTS 15
1.5.1 PROJECT INFORMATION 15
1.5.2 CuenTt BIM Reat TS 15
1.53 BIMMANAGEMENT 21
1.5.4 BIM Process 24
1.5.5 BIM PROCEDURES 29
1.5.6 1T HARDWARE & SOFTWARE SOLUTIONS, 34
2.0 MODELLING METHODOLOGY 35
2.1 DISCIPLINE MODELLING GUIDELINES 37
211 Sie MoDELLING GUIDELINES 37
2.1.2 ARCHITECTURAL MODELLING GUIDELINES 37
21.3 STrRucTURAL MODELLING GUIDELINES 38
2.1.4 BuwLoing SERVICES (MEP) MODELLING GUIDELINES 39
2.1.5 Umnumes MoDELLING GUIDELINES 40
2.2 MODEL SET-UP REQUIREMENTS 41
2.2.1 BIM MoDEL ZONES 41
2.2.2 BIM ProJecT CO-ORDINATES 41
2.3 COLLABORATION PROCEDURES 43
2.3.1 COLLABORATION STANDARDS 43
2.3.2 FeEDERATED MODEL CREATION 43
2.3.3 FaciuTATING BIM COORDINATION 44
3.0 LEVEL OF DEVELOPMENT 45
3.1 LOD DEFINITIONS 46
3.1.1 LOD ExPLAINED BY EXAMPLE 47
3.2 LOD RESPONSIBILITY MATRIX a8

Phase one included:

Project Execution Planning
Client Requirement Specification
Design & Tender Stage BIM PXP
Construction Stage BIM PXP

BIM PXP Contents

Modelling Methodology
Discipline Modelling Guidelines
Model Set-up Requirements
Collaboration Procedures

Level of Development

LOD Definitions

LOS Responsibility Matrix

LOD Speification

Component Presentation Style & Data
Organisation

Folder Structures

Model Hierarchy & Data Structures
Drawing Production

Reference



37. Definition and requirements of LOD
Level of Development)
oeveroruent o VFORUM

SPECIFICATION
October 03, 2017

Draft for Public Comment . 3.1 LOD Definitions
2 LOD notations are comprised of numbers from LOD 100 to LOD 500 and are defined as follows:-
LOD 100 The Model Element may be graphically represented in the Model with a

symbol or other generic representation.

Information related to the Model Element (i.e. cost per square fool, tonnage
of HVAC, elc.) can be derived from other Model Elements.

LOD 200 The Maodel Element is graphically represented within the Model as a generic
system, object, or assembly with approximate quantities, size, shape,
location, and orientation.

u

—t
r
o
=)
o
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3
=
(=]
=
w

LOD 300 The Model Element is graphically represented within the Model as a specific
system, object or assembly in terms of quantity, size, shape, location, and
orientation.

LOD 350 The Model Element is graphically represented within the Model as a specific

system, object, or assembly in terms of quantity, size, shape, orientation, and

Milestones/Deliverables interfaces with other building systems.

Modal Fabncation
Elements LOD 400 The Model Element is graphically represented within the Model as a specific
e system, object or assembly in terms of size, shape, location, quantity, and
ﬁ. orientation with detailing, fabricati bly, and installation
) information.
o
c
=]
E LOD 500 The Model Element is a field verified representation in terms of size,
shape, location, quantity, and orfentation.

PARTICIPATING ORGANIZATIONS

AIEOF )
— N " - s N For LOD 200 to 500, Non-graphic information and data may also be attached to the Model
i Teameican AGC of America Ak 3 3

',,V.g__é‘ Institute B ASSECINTTS GENIRA. EINTRACIORS OF AEROCA ) BIM-M L, 5 Elements.

Bt of Architects Quality People. Chalty Projects, 22 e iy oakes g AGE

'ﬁ Precast/Prestressed USIBD‘

PCI Concrete Institute " U8 Institute of
Rt pocmaETROR

Copyright ©2017 BIM Forum

CONSTRUCTION IND Y COUNCIL BiEHREE




38. Model Subdivision and LOD

Project Specific Sub-division: O-Chart & File Size

Initial Design Coordinated As-built
Disciplinary Model Sub Models
Model Model Model Model

Existing Site Model 4

Road Model 250 300 350 500 7
Bridge Model 250 300 350 500 34

Underpass Model 250 300 350 500 11

Building Model 250 300 350 500 27

Progressively Developed during project; l

May not developed to same LoD Further sub-division for

operation and versioning

CONSTRUCTION INDUSTRY COUNCIL 2iEHkEE




39. Geometric standard : Level of Development

100 Graphically Represented as a Symbol

200 Graphically represented as a Generic object, with approximated size, shape, location,
orientation

300 Graphically represented as a Specific Object, with accurate size, shape, location, and
orientation

Dimension can be directly measured from the model without referring to labels

400 Graphically represented as a specific object with fabrication, assembly, construction
joints, installation information

500 Field verified representation with non-graphic attributes



40. LOD 100

LoD

100 Steel Framing Columns as Generic Column Element

CONSTRUCTION INDUSTRY COUNCIL 2iEHkEE

LOD in practice?

Allow a design divide in different
stages.

A clear scope for consultant input

Consultants can use the LOD standard
to develop their design in different
stages with a clear definition




41. LOD 200

100 Steel Framing Columns as Generic Column Element

200 Steel Framing Columns as Generic Column, with approximated size,

shape, location, orientation
[

-

CONSTRUCTION INDUSTRY COUNCIL iS55




42.LOD 300

LoD

100  Steel Framing Columns as Generic Column
Element

200  Steel Framing Columns as Generic Column, with
approximated size, shape, location, orientation

300  Steel Framing Columns with Specific Sizes of Main
Vertical Structural Members Modeled per
defined structural grid with current location and
orientation.

CONSTRUCTION INDUSTRY COUNCIL EiEHKEE



43. Level of Development — Steel Column

LoD

100
200

300

400

500

Steel Framing Columns as Generic Column Element

Steel Framing Columns as Generic Column, with approximated size, shape,
location, orientation

Steel Framing Columns with Specific Sizes of Main Vertical Structural
Members Modeled per defined structural grid with current location and
orientation.

Steel Framing Columns to include welds, coping of members, cap pates,
washers, nuts and all assembly elements, etc.

Steel Framing Columns with As-Built Information.



44. Level of Development — Doors

Doors

LOD | Description Data | Example Image

100 | N/A

200 | Model doors with approximate dimensions in
terms of location, size, count and type.

300 | Model doors accurately based on specific Fire
types. rating
Ironmongery (handles, locks, hinges etc.) may
be included as data for schedule output.

Identify exterior and interior by type and by
function.

Each door shall have a unique ID based on
the room or space which it is used to access.

400 | Update with specific manufacturers
information.

500 | As-built door model.

LOD in practice?

The development can be carried
out from consultants to contractor.

All information can be contained
and let the facility management
team to operate the building with
sufficient information.



45. CIC Standard : Pavement

LOD

Description

100

Approximate alignment, width and spot levels
of the paving surfaces

200

Element modelling to include approximate 3D
alignment, shape and width of pavement

300

Element modelling to include:

= Accurate size and geometry of every
layer of paving components (frication
course, wearing course, base-course,
road-base, sub-base, etc ) that varies
continuously along the road alignment

s Accurate super-elevation and longitudinal
fall of the pavement compaonents

Required non-graphic information associated
with model elements includes:

= Paolygon Feature Type *

= Surface Material Type *

= Paver Type *

= Headroom requirement

(* to match HyD GIS requirement)

400

Element modelling to include:

= Locations of Construction Joints
= Locations of Movement Joints
= Locations of Box-out Openings
= Lane and Road markings

Required non-graphic information associated
with model elements includes:
= Unique Identifier of construction bay

500

A field verified as-built model with complete
non-graphic information

LOD in practice?

The development can be carried out from
consultants to contractor.

Contractor shall use the model to develop his
Shop Drawings for approval which allow the
Single Source of Truth (SSOT) is reflected in
the model.

All information can be contained and let the
facility management team to operate the
building with sufficient information.



46. Recent development of BIM in various countries
and the prevailing standards and requirements

p- ' FINLAND, SENATTI
AATSBYGG NORWAY > . A
IFC & BIM ~ Mandatory ¥  [FC&BIM-Mandatory M | KOREA
for all new projects for all new projects B Public tender
¢ since 2010 since 2007 Open BIM/IFC projects

since 2012 : =

- | UNITED KINGDOM - DENMARK -
| BIM obligatory for public BIM-Guidelines, IFC- M- r
projects > 5 MIO € Mandatory for public MLIT prepared
) from 2016 projects » 5.5 MILL € / BIM-guideline
since 2006 2014

U.5. G5A & ARMY
BiM-guidelines and THE NETHERLANDS -
tax liability Notice of BIM - GERMANY §
from 2016 guidelines y BIM obligatory
2020 CHINA

i

BIM outline for
construction industry
AUSTRIA 8 | published by MOHURD
J ¥\ | since 2011

BIM standards
BIM obligatory since 2015
2017 BIM Obligatary F k.
L2020 Ay L N
e ' =~ HONG KONG
Sustainability analysis for
ITALY _ modelling of existing
BIM projects planned SINGAPOR structures
BiIM basis needed for public ;‘JII:' ::?12 f
tenders on public prcjet'fsgamw W
since 2012
BIM obligatory for planning from 2014/15
application
since 2013 i

© 2017 CADENAS GmbH




47. Worldwide organizations and standards
promoting BIM (CIC, IFC, COBie, etc.)

= uDc ;
N CONSTRUCTION GE
INDUSTRY COUNCIL A RN

‘ E E % E% 'h;ﬁ' . GBJT xoxxx— 201x

BRI RERERNASE—TE

Unified standard for building information model application
( UI “ | CEREIH)

Internatlonal home of openBIN\

201x—xx—xx %&Fn 201% — XX — Xx S

FRiEARKNEEEFENZ 2R
FEARSHEER R IERISEER




48. Identification of the uses of BIM

Design authoring
Design coordination

Estimating and cost management

4D BIM for construction management
5D BIM i.e. 3D + time + cost -
Environmental and engineering analysis

Visualization

Model federation and validation
Site supervision and safety management

Investigation,
BIM Use Feasibility | Design |Construction
and Planning

1 | Design Authoring o M M
2 | Design Reviews 0] M M
3 | Exusting Conditions Modelling O O M
4 | Site Analysis O M

5 | 3D Coordination M M
6 | Cost Estimation O 0] 0]
7 | Engineering Analysis o (0]
8 | Facility Energy Analysis o O
9 | Sustainability Evaluation 0] 0] 0
10 | Space Programming (0] O

11 | Phase Planning (4D Modelling) 0] M
12 | Digital Fabrication 0] 0]
13 | Site Utilization Planning @]
14 | 3D Control and Planning (0]
15 | As-Built Modelling M
16 | Project Systems Analysis @)
17 | Maintenance Scheduling 0]
18 | Space Management and Tracking (0]
19 | Asset Management 0]
20 }]?rlj(\i?;i(g;:ncratmn (Drawing M M

Legend:

M — Mandatory BIM Use for the mentioned stage, including that carried forward

D

from previous stage.
Optional BIM Use




Day 2 - Project Execution Plan in BIM &
Design Development Stage (Full Day)



1. Preparation and development of the BIM
Project Execution Plan and compliant check
of the BIM Project Execution Plan

What is BIM Project Execution Plan? B

VERSION 2.0
FOR

* Provide basic framework in respect of
different phases and disciplines

DEVELOPED BY

This template is a tool that is provided to assist in the development of a BIM project execution plan. The template
plan was created from the buildingSMART alliance™ (bSa) Project “BIM Project Execution Planning” as developed

. .
[ ] Set u fra m eWO r‘ k fro m D e S I n A u t h O rl n by The Computer Integrated Construction (CIC) Research Group of The Pennsylvania State University. The bSa
) project is sponsored by The Charles Pankow Foundati (http://www.pankowfoundation.org), Construction
Industry Institute (Cll) (http://www.construction-institute.org), Penn State Office of Physical Plant (OPP)
su.edul,

Cost Estimating, Design Coordination, b s i
Detail Design and Documentation process

The Partnership for Achieving Construction Excellence (PACE)
The BIM Project Execution Planning Guide can be downloaded at

This work is licensed under the Creative Commons Attribution-Share Alike 3.0 United States License. To view a
copy of this license, wisit http//creativecommons.orgflicenses/by-saf3.0/us{ or send a letter to Creative
Commaons, 171 Second Street, Suite 300, San Francisco, California, 94105, USA.

* The team shall follow and monitor their
progress against this plan to gain the
maximum benefits from BIM
implementation

r ' CHARLES PANKOW
’ FOUNDATION

Y Construction  PENNSTATE bUi!diﬂgSMﬂ RTalliance”
Industry S Office of R IR o P S
Il Institute’ Physical Plant
i ﬂ (he Computer Integrated Conshructio
V Fne[“re?s:‘%".-?n!;'ﬁ::@an'gtcam:wwm a___‘\! = . Research Program

Pleas refer to 1PXP template.pdf




SELECTION OF BIM

2. Preparation and development of the BIM
Project Execution Plan and compliant check

IMPLEMENTATION

of the BIM Project Execution Plan

Pleas refer to 1PXP template.pdf

X

PLAN
PROGRAMMING

SITE ANALYSIS

PHASE PLANNING
(4D MODELING)

COST ESTIMATION

EXISTING CONDITIONS
MODELING

X DESIGN
DESIGN AUTHORING

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

OTHER ENG. ANALYSIS

SUSTAINABLITY (LEED)
EVALUATION

CODE VALIDATION

PHASE PLANNING
(4D MODELING)

COST ESTIMATION

EXISTING CONDITIONS
MODELING

X

CONSTRUCT

SITE UTILIZATION
PLANNING

CONSTRUCTION SYSTEM
DESIGN

3D COORDINATION

DIGITAL FABRICATION

3D CONTROL AND
PLANNING

RECORD MODELING

PHASE PLANNING
(4D MODELING)

COST ESTIMATION

EXISTING CONDITIONS
MODELING

X

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

PROJECT STAGES / PHASES

>



3. Compliant check of the PXP

What is Quality Control Checks?

* Team member should be responsible for performing quality control checks of their
design, dataset, model properties and documentation.

* The BIM Manager should be the one to confirm quality of the model after the revisions
were made.

QUALITY CONTROL CHECKS:

The following checks should be performed to assure quality

RESPONSIBLE SOFTWARE

CHECKS DEFINITION PARTY PROGRAM(S)

FREQUENCY

) unintended model
> design intent has been

VISUAL CHECK

fc ||r

Detect problems in the model where two
building components are clashing including
soft and hard

INTERFERENCE
CHECK

Ensure that the BIM and AEC CADD Standard

ST :\Nu;\ DS ; 2 : =
have been followed (fonts, dimensions, line

.}“J.[e\_)r\ Py PR R
L‘-.l 25, levels/| layers, elc)

Describe Lh

MODEL INTEGRITY
CHECKS

s P e
rective action plans

Pleas refer to 1PXP template.pdf

I



4. Compliant check of the PXP

What is Quality Control Progress?

* The setup to be reviewed in different phases and users
* From Inception to Analysis across different parties

e Each party to report to the BIM Manager time to time

X PLAN X DESIGN X CONSTRUCT X OPERATE
SITE UTILIZATION BUILDING MAINTENANCE
PROGRAMMING DESIGN AUTHORING i SCHEDULING
CONSTRUCTION SYSTEM BUILDING SYSTEM
SITE ANALYSIS DESIGN REVIEWS SESiGH Fr s
3D COORDINATION 3D COORDINATION ASSET MANAGEMENT
SPACE MANAGEMENT /
STRUCTURAL ANALYSIS DIGITAL FABRICATION RACKRG
3D CONTROL AND
LIGHTING ANALYSIS il ke DISASTER PLANNING
ENERGY ANALYSIS RECORD MODELING RECORD MODELING
MECHANICAL ANALYSIS
OTHER ENG. ANALYSIS
SUSTAINABLITY (LEED)
EVALUATION
CODE VALIDATION
PHASE PLANNING PHASE PLANNING PHASE PLANNING PHASE PLANNING
(4D MODELING) (4D MODELING) (4D MODELING) (4D MODELING)
COST ESTIMATION COST ESTIMATION COST ESTIMATION COST ESTIMATION
EXISTING CONDITIONS EXISTING CONDITIONS EXISTING CONDITIONS EXISTING CONDITIONS
MODELING MODELING MODELING MODELING

Pleas refer to 1PXP template.pdf




5. PXP Organization Structure

BIM 0-Chart

BIM Manager shall engaged— S| T
by the Client to supervise
consultants performance

Each team shall have a BIM
Coordinator within their
own discipline

Discipline Lead I Discipline Lead l Discipline Lead
l BIM Co-ordinator ] l BIM Go-ordinator

BIM Modelier I BIM Modelier BIM Modelier [ Bim Modeller
Architecture Structure Mep Other Discipline

T

CONSTRUCTION INDUSTRY COUNCIL




6. Development of conceptual design, mass
modelling, area scheduling, outline cost plan

/3 R By |

Conceptual Design in Modular

by BIM :

* Design Modules shall imply
into the design in early stage

* Initial cost can be calculated
roughly base on the
Information in BIM




7. Development of conceptual design, mass
modelling, area scheduling, outline cost plan

i <Wall Schedule>

A ] LE i L

Paorst

e
Fam
Faei® Firvah
P |

F

g

Fram
Prawrit
P
Bar
Frare

Conceptual Design in Modular by
BIM:

Pam

e Design Modules shall imply into
the design in early stage

* Initial cost can be calculated
o — roughly base on the Information
T —— ] in BIM




. Development of conceptual design, mass
modelling, area scheduling, outline cost plan

Edit
Model by Face | Selection

Conceptual Design in BIM

* The information contained on each
tower can generate the total area with
cost estimation

* Change of design cost estimation can be
synchronized concurrently

* Enhance the efficiency of Schematic
Design with Cost Estimation

CONSTRUCTION INDUSTRY COUNCIL }

General Floor Area Sohadale

lrlolﬂ-;ill Hael | LemneTE l:o?:t:nla
T1 Lewel 1 Dapler 1052 m*
T Lewel 2 Daplex 1052 m*
T Leiie | 3 Daphex 1052 m*
Ti Lewel 4 Daplex 1052 m*
T Lewei S Daper 1052 m*
T Lewe | & Daples 1052 m*®
T Leme| 7 Daples 1052 m*
T Leue| B Daphex 1052 m*
T Lenei 9 Daplex 052 m*
Ti Legel 10 Dapbex 1052 m*®
T1 |Lewel 11 Dapkt 1052 me |
T1 Lewe| 12 Daplex 1052 m*
T Leue | 17 Daphes 1052 m*
T1 Lepe | 14 Dapkey 052 m*®
T Lepel 15 Dapkex 1052 m*
T Leue| 16 Dapbet 1052 m*
T1 Lewe| 17 Daplex 1082 m*
Ti Leue| 18 Duaphex 1052 m*
T Lewe| 18 Dupler 1052 m*
™ Lews | 20 Daplei 1052 m®
T1 |Lewel 21 Dapht 052 m* |
T Lewe| 22 Duphex 1052 m*
T Lewe| 23 Daphex 1052 m*
T Lewel 24 Duplex 1052 m*®
T Lepe| 25 Dapher 1052 m"
TH Lewe | 26 Daphex 1052 m*
T1 Lewd | 2T Daphex 1062 m*
T Lepe | 28 Dapiex 1052 m*
T1 Lepe| 29 Dapber 1052 m*
T1 Lewe| 30 Dapher 1052 m*
T Lewel 1 Dapher 1052 m*
Ti Lege| 32 Daplex 1052 m*
T Lewe| 33 Duplex 1052 m*
T1 Lewe| 34 Daples 1052 m*
T Lewe | 35 Daphel 1052 m"
T Leus | 36 Dapher 1052 m*
T Lewe | 37 Daphex 1052 m*
T1 Lepe| 38 Dapkes 1052 m*
™ Lewe| 33 Daphei 1052 m"
TH Lewnl 40 Daphex 052 m*
T1 Lewe| 41 Duplkex 1052 m*
T Lege| 42 Dapkex 1052 m*®
T1 Lepe| 43 Daplex 1052 m*
AE21E m"




[ Wall

L TYPE | anea | volume | Gom |
|AcE_Curtain wail 100x3008u 200785 m'|
Anuminum Somm [roTs
[Amti Bactaria Caramic Tile 300mm « 500mm xbmm Mmm
| Arti-Mould ‘Emulsion Paint - Tmem 461150 m*|
[Cating - S5mmn 2851 m'|
|Chonpau antenen 75 mm 4259 m|
Generic - 100 mm 325,453 |
Interior - T9mm Partition (1-r) 3340 m’|
Moisture Saaior 1563 {000 m*
[Vimyl sheet Skirting - iman 0532 {000 m*
[Vieyl shest Skirting - 25 mm 11.890 m|
Washable & ant-meutd acrylic smulsion paint - imm 80878 m|
Gramd total 117 S24.664 m*
[ Char | [ Table
[ Type [petack] Cowmt [ Comt | [ Type  [Type Mark] cowst | comt |
[Eas IEEEE | | ]Tu_mm-|nm In | |
[ Eed Schedule |
[ type Ttype mans] coumt | com |
TV Schedule
2 s [ Tree  Ttwwesark] count [ Comt |
[ Curtain T T
[ ye Ttmemark | Coum | comt |
[ S - I [ Air Torminal Schodule |
| | [mype Trypesark ] coum [ cost |
[ wwe Trypomaen] couwm | com | [mgaam i
400 400 2
| Standard _|F2506 110000 (S0 = 108 3
| 700 « 250 4
1200 x 100 i
| Shower Cubicle Schedule r”’ *
[ Type  Jropemans] coumt ] cost [Return Alr Gril 0
| Suppty Alr Geille. 2
[rena Jswower 1 | Transfer Geilia 0

|
1
]
[ water Closet Schedule |
[ Typs  [Type Mark] Coumt | Cost |
3
]|

[weaat Jrzsoa  [n 1

[ water Basin Type[rype Wark] Coumt | Eont |

Type |Type Mark| Coumt | Cost
= P 1
Hean
T — i o — [ T ]
| Door Schedule
| Family | Mark I Tyme [ ooorRating [ coumt | com |
[Fush_UnagDbl  [138 Type A3 1400mm |-
x 2100mm
[Fusn single1 |18 Type A1 500mm |-
X 3100mm
Fush Singlet  [120 Type A1 S00mm |- 1
X 2100emm

9. Design modulization and optimization in BIM

Modular by BIM

 Clash of different
elements can be
resolved in the early
stage of the project

* Reduced significant
variation order in
construction

* Time saving in detail
design stage



10. Design modulization and optimization in BIM

|
Modular by BIM

Ame| GETEm| HRSTO00.00]  HREETS 02)

ki

* Types and Components
e [ 1 can be quantified by

[ TChar T_ar] | [M0= 1800mm [Tate |- ]

Cabinet Schedule Locker Schedule | early Stage Of the
e Thypettax  [Coun]  Gom|
|\E00mm | ; ;Lm.gm =g 4 ‘| p roject

* Reduced significant

[ [ | @riation order in

[FS-FAD-ACD-Aa[Azem Bell 1 FS-FADACD-FE [Fre = 1 .
T - construction

| Telephone Point Schedule | | Exit Light Schedule

[Tipe Warh | Cou] Cost] [Type [Type Mark [Comd Coxif
Grand tatal: 2
| Smoke Detector Schedula Break Glass Unit Schedule |

e e e e * [IMe saving in detail
e swmm——  design stage

[Te [Type thark | Couni] Cost| [Type [Type Mark TCoum] Cost|
[SPRATREPR. |Sonkier g Coirgiom — [Soeaher 7
Heac Under 300 » 650 mm
[Caling Sl Grand Iotak: 4.
Erand toial: §
| P e |
TRP Do
Famniy | Mark Type Tag Counit ot

[GOR-S56L- |8 Ti0x
[ ACD Wecd. 21 0emm
o

[DOR-SE.- |22 T
[AED Weod| 2100mmm
Gy

CONSTRUCTION INDUSTRY COUNCIL EiEHKEE



11. Demonstration on model authoring
and cost tools

— Civil 3D

— Gaphisoft ArchiCAD

— Tekla Structures

— Bentley Architecture / Aecosim Building Designer
— Nemetschek Vectorks

— Gehry Technologies - Digital Project Designer

- Cost X

& Tekla

AUTODESK
A AUTOCAD CIVIL 3D
ap | 2017

#_Gehry Technologies

DigitalProject™




12. BIM Goal

* Establish a BIM mission statement
* Consider why BIM is important to the
organization and what reason there are

to use BIM ? —
* Industry demand, Owner requirements, * ""i./
competitive advantage and innovation? | = ¢ -
* Generate a list of standard project goals | ’ ' A
project g | ™A

that would benefit the organization

* The goal shall be modifiable based on
individual project and team
characteristics

* The stand goals will be the “Menu” of
goal choices and reduced the time taken
to generate the goal



13. Commencement of desigh model authoring
(Architecture, Structure, MEP, Landscape)

Project Stage & Milestones
BIM Uses | Inception & Feasibility Scheme Design Detailed Design [ Tender Construction | Past-Completion
@ [DESIGN
11 ARCHTECTURAL
Must do fiem

01 Development Parameters. L 01 arameters |_ [=]] arameter L MNot implement

- Cancapual Mass. -PR calculason -PR calculafon Optional em
PR. caloulation - Buiding Height Study - Buiding Height Study Ta be confirmed
- Buikding Height Study - Flatmix & eficiancy Flat mix & eficiency
Fist mox & effcency - Grean afio Green rain

- Green rafio

Iz Architectural Design L 2 Architectural Design [=F} Design [=F3 Design L 02 Architectural Shop Drawings 02 Architectural as-built
~Cancephual Design - iypical floor - Scheme Deesign Proposal - typical fioor - Detail Dasign Propasai - ypical - Tander - typicai flooe - typeial floor ~drawings- typical floor

floor
- miake use of standard modular $at from D&S - make use of sandard moduiar fist from - make use of standard moduiar fiat - plans, sacions & alevafions - plans, sat & slevations - plans, sections & elevafions
o assemble block lsyout DAS o assemble block layout #om DA o assemble block layout {mdular fis fems) (modudar fiatitems) (modular fatiteme)
- project team to make adjustment to MFD # - project team fo make adjustment fo - project team to make adjustment - plans, sections & slevations orinuous drawings update and - plans, sections & elevations
requirsd [ ired d {nor-standard ilsms) informatian data drop {non-standard itsms)
- design of nan-standard layout {oomidar, - plans, sactions & slsvatons & 30 (non- - color schems | extermal file | - exiemal fle | cladding lsyout - exismmal s  cladding layout
iobty, plant room ¢ ) standard fems) ciadding layout
 colorscheme - architechural schedles - archtachsal schedules - arthiectsal scheduies E O8M
aral
- architectursl schaduias
D2 Architectural Desian L DO 2 Architectural Desian L Oz Design L O2 Architectural Design L Oz Architectural Shop 02 Architsctural as-built L
- Scheme Design Prapasal - remaining - Detail Design Proposal - - Tender - remaining area Drawings drawings

- podium, extemal areas, rof footbridges & podiem, extermal arsss, rodf, Fodum, extemal arsas, rodf, - podium, extemal areas, rocf, - remainirg arsa - remaining rea
covared walkuay sic fontbrges & corered walluay et Soubrdges & covered wallway sic footbreiges & oovered walkuzy
- design of nan-standard layout eormar, - plans, sactons & levaons & 30 - plans, sachions & sevatans - plars, sectons & elevators - pocium, external areas, - podium, extermal aress,
lobiyy. plant room.gic ) roof foatbridges & coverad rooffoatbeidges & coverad

walkuay e walkway el

- eolor scheme - eolor scheme - caloc schema | axtermal il | oniuaus drawings updaie and - plans, sections & elevabons
cladding layout informason data drop (non-standard iems)
- sirest furnitures - architecural schedues - archileciural schadules - exiemal fle | cladding layout - extemed fie ! cladding layout
strestfumitres imyout - stast umitres layoul & - architsctral schedles - arcitectral scheduies & O8M
scheduies schedudes manua
- sireet fumiures layout &
schedules
33 Modular Unit Assembly Conceptual | | 13 Modular Unit Assembly Schems | | L13 Modular Unit Assambly | | 13 Wodular Unit Assembly | | L3 Modular Unit Assembly I3 Moduiar Unit Assembly | |
Design Design Detail Design Tender Shop Drawings as-built drawings
5 - fiat size an provision opfons - Bt size and provision -t sze and provision - anchitechural schecules - architachral schediies - architectral scheduies
B - plans, secbons & elevafions - plans, sactons & elevations - plans, sactions & slevaians - plans, sections & slevations ontinuous drawings update and - plans, sections & gevabions
= - Tojes and Kichen layaut ~Toiets and Kiichen ayaut ~Todets and Kitchen iayout ~Tolets and Kichen layout okt & Kichen shop dramings ~Toiets and Kicher
- precas! Eagade scheme design - precast agad defai design - precas fagade lender drawings - precast fagade shop drawings & - procast gade
D 4 Interior Scheme Design [ # interior Detall Design [ | T4 interor Design Tender | | L14 Interior Design Shop OI4 Interior Design as-bult ||
- plans and inlemal elevations - plans and internal elevations - plans and intamal sievatans. Drawings drawings
- Gomesic lobbies it nferiors, e - Bomesi Iobbi r - domess 88 intciors, - nterior sl ciacding seting out - plans nd nternal elevaticns
interia fiment schecuies - domesii kbbes it mriors, etc - domasic lobaiss it infriars,
- interior fitment schaduies - interior ftment schedules
12  CIVIL ENGINEERING
O 1 Infrastructure Scheme Design l_ O Infrastructure Scheme L O1 Infrastructure Scheme l_ O Desigr [=[] buil L
- roads & bridges ayout plan and 30 Design i wification drawings
) - roatis & bidges layout plan and - s lyout plan and oniinuous drswings update and - roads & bridges layout plan and
Pleas refer to 1 BIM Use.pdf 5 » T -

* To decide which stage to imply BIM for the project
* To select the extend of BIM involvement on each stage of the project
* To allow budget for BIM input during the project



14. Introduction of the advantages of making
early decisions in the design process

}

BIM Model "SR SERERRE =
: Sketches?c]]ﬁ ; l .
L i | :
Rendenn Images Presantallon 7 BRI (W) Rendering Images (Marketing) <7 #8 (t5 8 M
; hA i i L =P
Prd\ductmn of Plans, Se::tmns Elevations and othér schedules BMF-FonE - 3@mE - Eﬁﬁ[&lnﬁﬁlﬁlﬁ
| : [ : | D254
| Area Schedule Control it 3 s e : i ;
! : : | o— :
Materidl Quantities #i@ | i E
: : [= jre—p
i ' : Contract Changes Managempnt & %25 &2
s 5 i = &
:Cross-disciplinary l’.‘-oordmatmn BERRAE IR T i i
,: [ Jrr—
: Animation (Presentation) B3 (ASE) i | Animation (Constructivity) Eil (b T1§:%)
E i T L] Li T '
: : lniD Canstruction Pianning_]hnalys o FOSENE T S
: : : i "

Optléns Studies angl Analyses (Environmental, Energy, Cost, Comfortability, efc) SISE5ise & 24 GRS - el - i - FRESD)

: D=

End-lsers Access BxRER

Concept
Design
EETEE

Detailed
Design
EF MRS ET

Documentation

R

Tendering Construction Facility
Management
BT FET a HE IR



15. BIM Enables Sustainable Design

Conceptual Design Design
Design Development Validation

Conduct whole building
energy, water & carbon Make detailed design
analysis

Use early-stage

massing models

» Optimal location * Benchmark energy use < Adjust rooms and zones
* Building form * Recommend potential * Size and shape individual
- Orientation of building ~ 7V/N9s openings
design * Study alternatives * Design custom shading
devices

» Choose optimal materials




16. Structural Engineering — Design

L/

‘ ; Fla .:\'_}‘
¥y ) -wiw
w \‘ 1] ; v

!l‘ s§=s E:: E\} . ’,’,".z =‘ Drawing Production | \

‘!‘1‘%“ il fy uew!Z W ﬁ EE

VRS AN S e HHins
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BIM Structural Model "

Framing Plan

Collaboration

|||Il|l|llll
[
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Clash Detection Analytical / Design Model — ETABS / ORION

Source: Hong Kong Housing Authority




17. Building Services Installation

| Air Condition Installation |

rEIectricaI Installation |
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18. Design Review and 3D Coordination in the
Virtual World

s = 0 B 3O

nnnnn

SSOT to improve Coordination

* Plugin software to simulate the virtual environment

e Different discipline can involve and revise the design at the same time

https://www.youtube.com/watch?v=DUwBQjjeVsQ




19. Design Review and 3D Coordination in the
irtual Worla

Host Session: 7409.31938019.277 [y

@

Cancel

"&

SSOT to improve Coordination

* Nolimitin time and place for coordination
* More effective to resolve any potential conflict before the construction

More powerful computer and Network is needed

* Large file size required more powerful computer
* High speed connectivity network is required

https://www.youtube.com/watch?v=DUwBQjjeVsQ




20. Design Review and 3D Coordination in the
Virtual World

0:20/1:31

VR allow end user to review design

More accurate and suitable design for end-user
Specific requirement can be fulfilled by end-user involved in early design stage

https://www.youtube.com/watch?v=DUwBQjjeVsQ




21. Building Models for Virtual
Design & Construction
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22. BIM Enabling Safety In Construction Site Process

Design for safety
e Construction and operation planning
e Relationship between working time & space
e Validation of construction sequence
e Anticipate the interaction between workers &
machineries
e Evaluation of safety from workers viewpoint
e Concern from the public

Source: Hong Kong Housing Authority
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23. Clash Detection

Building Services, False ceiling, Structural Elements

- Check clashes before build
- M|n|m|ze number of varlatlons & avoid delay
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Source: http://www.designbimstudio.com
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24. Clash Detection

Categery Hama
Categary Hama!
[LF.] roup Test Hams 'n’, - Smatus | fremt = Categaryd St | Bemz Caheger., G
STRUSMER o) 0 a o 0 0
L] 110

B ¢ Reoniiorza v oW e
== )| = o [Test Noma] = 'STR VS ME?

Improvement of Clash Detection
e Prioritize the major and minor clash
e Resolve the major clash by respective parties in BIM
e Prevent potential variation order in construction




25. Quality Control
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Quality Control from the Beginning of the project
*BIM Manager to setup the format of the BIM system
*BIM Manager to check the modelling progress, information input
e Contract to specify the frequency of compliance checking




26. Quality Control

Piling Schedule
BaseLevel | Toplevel | Family [ Type| Length] Type Mark]  Mark | Count] Comments
BASEMENT  |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP HP_305x305x223 3
BASEMENT  |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 42975| HP_305x305x223|CP1-PS 1
BASEMENT  |[BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 10075 HP_305x305x223| CP1-SP5 1
BASEMENT  [BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 10075 HP_305x305x223|CP1-SPT 1
BASEMENT  |BASEMENT UBP-Universal Bearing Pile-Golumn 305x305x223UBP| 52775 HP_305x305x223|PC1-P1 1
BASEMENT  |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 41075 HP_305x305x223|PC1-P4 1
BASEMENT  [BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 51875 HP_305x305x223(PC1-P6 d
BASEMENT |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 51775 HP_305x305x223|PC1-P7 1
BASEMENT  |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 41075 HP_305x305x223|PC1-P8 1
BASEMENT _ |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP|  44075| HP_305x305x223|PC1-P9 1
BASEMENT |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 45275 HP_305x305x223|PC1-P10 1
BASEMENT _ |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 53975| HP_305x305x223|PC1-P12 1
BASEMENT  |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP|  39875| HP_305x305x223|PC1-P13 1
BASEMENT _ |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 43175| HP_305x305x223|PC1-P14 1
BASEMENT  |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 44575| HP_305x305x223| PC1-P15 1
BASEMENT _ |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 45875| HP_305x305x223|PC1-P16 1
BASEMENT  |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 53075| HP_305x305x223|PC1-P17 1
BASEMENT  |[BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 54175 HP_305x305x223|PC1-P18 1
BASEMENT  |BASEMENT UBP-Universal Bearing Pile-Golumn 305x305x223UBP| 53375 HP_305x305x223|PC1-P19 1
BASEMENT  |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBF| 40175 HP_305x305x223|PC1-P20 1
BASEMENT  |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 42275 HP_305x305x223|PC1-P21 d
BASEMENT |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBF| 43975 HP_305x305x223|PC1-P22 1
BASEMENT  |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 44175 HP_305x305x223|PC1-P23 1
BASEMENT  |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 51275 HP_305x305x223|PC1-P25 1
BASEMENT  |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 50875 HP_305x305x223| PC1-P26 1
BASEMENT  |BASEMENT UBP-Universal Bearing Pile-Golumn 305x305x223UBF| 44275 HP_305x305x223|PC1-P27 1
BASEMENT _ |BASEMENT UBP-Universal Bearing Pile-Calumn 305x305x223UBP| 47675| HP_305x305x223(PC1-P28 1
BASEMENT  |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 48975| HP_305x305x223|PC1-P29 1
BASEMENT _ |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 39675| HP_305x305x223| PC1-P30 1
BASEMENT _ |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 49875| HP_305x305x223|PC1-P31 1
BASEMENT  |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 51475 HP_305x305x223| PC1-P32 1
BASEMENT _ |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 41975| HP_305x305x223|PC1-P33 1
BASEMENT  |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 43375| HP_305x305x223|PC1-P34 1
BASEMENT  |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 43775 HP_305x305x223|PC1-P35 1
BASEMENT  |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 44675| HP_305x305x223|PC1-PC24 1
BASEMENT  [BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 10075 HP_305x305x223| PC1-SP8 1
BASEMENT  |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 47075| HP_305x305x223|PC2-P11 1
BASEMENT  |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBF| 48575 HP_305x305x223| TB5-P2 1
BASEMENT  |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 10075] HP_305x305x223| TB5-5P1 1
BASEMENT  |BASEMENT UBP-Universal Bearing Pile-Column 305x305x223UBP| 10075 HP_305x305x223| TB6-SP2 1
Grand total: 42 42

Information to be extracted from BIM
*BIM Manager to ensure the setup and input of information can
be extracted from BIM by Architect, Structural Engineer, E&M
consultant and Quantity Surveyor




27. Model Geology in 3D Environment

Learn how to create a geotechnical project and import data

The aim of this class is to take hole data stored in the CSV files, import them and model the resulting
information.

THE MODELED GEOLOGY

The Autodesk Geotechnical Module for AutoCAD Civil 3D 2016 was a total rewrite with new concepts
and workflows. The 2016 version saw the introduction of Projects to store geotechnical data, the project
data can then be quickly accessed in any drawing.

Integrate Geotechnical data into construction process

Source: AU2015 Gary Morin, Keynetix Ltd. 2o



28. Geotechnical Investigation

Integrate Geotechnical data into construction process
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29. Calculation with BIM

The BIM concept supports a wide range of calculation and

estimating activities:

e Quantity take-offs

* Door-window schedules
* Room Inventories

* Cost estimations

Window List
Window Name VW Multiside Fix 13 W Triple Sash 13 W1 Casement 13
Quantity 1 1 1
From Room Number
Wx H Size 1,000x0,951 1,500x1,500 0,900x1,500
Orientation R L L
Window sill height 0,900 0,900 0,900
Window head height 1,851 2,400 2,400
LR 1,000, L4500 0,900
" ] T
=i o Q
o) a o
3D Front View 2l ? @ o
11,000 [ /N | J
L . 1500 0,900,
@ DoorTag - Door Schedule -

D Window Tag

Window Schedule

g@ Room Tag

Room Schedule '|

@ wall Tag (Leadsg

Foom Schadule
I

;G’ Create Tag

|23 Renumber Props

54

—] hg

Space Scheduls - BOMA
1]

Spacs Inventory Schadule




30. Facility Management
B it B
e As-built BIM model

Linking Information to BIM model e.g. detailed shop drawings
linked to balustrade in 3D view

Props
ject Balustrade
Id S1cchedd £713-4363-8760-63b03d642d70
052/F
Base Offset
Length

75
13752

Basic Information e.g. height, type of glass

Detailed Drawings



31. Distinguish between “design model” and
“analytical model”

_ Design Model Analytical Model

Obijectives Continuous Design Development Typically snap shot for analysis

Details Fine Details as per deliverables Supplied and isolated model to
yield a particular result.

Deliverables  Professional Output such as statutory  Analysis Report
and contractual Documents

Conceptual Design Design Development

CONSTRUCTION INDUSTRY COUNCIL BiEXRES




32. BIM Enables Sustainable Design

Conceptual Design

Use early-stage
massing models

Design Development

Conduct whole building
energy, water & carbon
analysis

Design Validation

Make detailed design

» Optimal location
* Building form

* Orientation of building
design

 Benchmark energy use

 Recommend potential
savings

« Study alternatives

* Adjust rooms and zones

 Size and shape individual
openings

* Design custom shading
devices

» Choose optimal materials



33. Details Design

it o = 1 -
} Seotion 200 GRID_35
M am T ErL L]

BIM to deliver detail design

Project : West Kowloon Station
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34. Information needed for effective analysis
of the conceptual BIM model
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35. General Buildings Plan Submission
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e Plan o Submission (Phase One)
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Area Plan: (St
Color Fill GF
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 BIM to generate GBP Submission

e SSOT can ensure the consistency of modelling
and information



36. General Buildings Plan Submission

Practice Note for Authorized Persons,
Buildings Department  Registered Structural Engineers and ADV-34
Registered Geotechnical Engineers

Building Information Modelling

The use of Building Information Modelling (BIM) is a relatively new
and innovative approach to building design and construction. The Buildings
Department (BD) encourages authorized persons (AP), registered structural engineers
(RSE) and registered geotechnical engineers (RGE) to consider adopting BIM in their
building projects under the Buildings Ordinance. This practice note provides general
guidelines on BIM submissions for building proposals as supplementary information to
facilitate plan processing by the BD.

BIM Submissions

2. There is a wide range of applications of BIM on new building
development and alteration and addition works which are considered useful to facilitate
the BD in processing plan submissions. Some examples of BIM applications are given
in Appendix A and the project AP/RSE/RGE are encouraged to provide the BD with a
soft copy of the computer modelling information under the specified format for
consideration.

e PNAP - ADV34 encourage GBP submission with BIM
support as supplementary information currently




37. General Buildings Plan Submission (E&M)

* BIM to generate E&M drawings for GBP submission
e SSOT can ensure the consistency of modelling and information
e Potential clash can be resolved during the development of the project



38. General Buildings Plan Submission (Structure)

 BIM to generate Structural drawings for GBP submission
e SSOT can ensure the consistency of modelling and information
e Potential clash can be resolved during the development of the project



39. General Buildings Plan Submission (Structure)

e Structural calculation can be generated from BIM
e SSOT to ensure the consistency of modelling and information
* Design and submission process in BIM



40. General Buildings Plan Submission (Structure)
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e SSOT to ensure the consistency of modelling and information
e Detail Design can be carried out from GBP consistently by SSOT



41. General Buildings Plan Submission (A&A)
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 BIM to generate drawings for A&A GBP submission

* Area analysis can be achieved by BIM
A clear indication of scope of submission in 3D form BIM



42. General Buildings Plan Submission (A&A)

| FORINFORMATION ONLY |
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* BIM to generate drawings for A&A GBP submission
* Area analysis can be achieved by BIM
* Aclearindication of scope of submission in 3D form BIM



43. Further Analysis
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Day 3 - BIM Model as a Project Database
(Full Day)



1. Civil Project Execution

Civil Specific

Project Execution

[ [ |
‘ll

r

I

I

I ¢ Management
¢ Modelling

I Methods
* BIM Process

I e Technical

I

I

I

Environment Execution

PEP
[

Applications
* Validation

%
B o




2. O-Chart, Role and Responsibility
(Design Phase)

Process

Re-
Engineering
on Tools
and Process

CONSTRUCTION INDUSTRY COUNCIL BiEXRES

Define goals &
application

Project /
Manager Define Standards,
workflow, process,
maintain PEP
Design Lead Support Team /

Structural IT Manager gig BIM Manager
Team
Bridge Team Utilities Team . .
Provide/Maintain IT

environment

Site Formation
Team

The Role and Responsibility to be setted up at the beginning
BIM Manager under Support Team for Project Manager




3. Mode of Process Re-engineering

Design Lead

Site Formation
Team

Bridge Team

Utilities Team Structural Team
Engineering il . . .
Model in BIM Hand in Hand Design in BIM
— Modelers
Mode Mode Mode

Validation
Mode

 BIM Model under each discipline

CONSTRUCTION INDUSTRY COUNCIL 2iEHkEE




4. O-Chart, Role and Responsibility
(Construction Phase)

Define goals &

standards ) Employer
Il Representative

I

Ensure the

quality and ) S — EREES

BIM
Coordination

standard Representative Manager
- . i . - -
Dlsglplln'?\ry Technical A55|.stan‘t Plannlng
Engineering SUBbOH TaAMm Coordination Construction
Team Leads PP Manager Team Lead
Response to TQs BIM Modeling Disciplinary
and _ Team Engineers Lead
Design Issues Model .Chef:klng
& Validation

 Respective Representative to define Goals & Standard
* Engineering to response TQ and Model checking by Technical Support Team

I D |



5. Modes of Re-Engineering (RSS)

BIM Lead

Structural Team

fll Design review
(Engineer)

Utilities Team

Quality Control
(Secondment)

Contractor .
. Validators
provide (ARE)
supporter

Internal review for
Coordination

Site Formation

Team Bridge Team

‘ Design/Change
H Option
(ARE)

Development of
Change options

Design
Evaluation
(Engineers)

Modelers
(SO/TO)

Evaluation of Change options

CONSTRUCTION INDUSTRY COUNCIL 2iEHkEE




6. O-Chart, Role and Responsibility
(Construction Phase)

Coordination of all
Define goals & BIM Activities

standards ) Employer
Bl Representative

I

Ensure the

quality and ) S — EREES

standard

BIM

Coordination
Manager

Representative

[
Disciplinary Technical
Engineering

Support Team

Coordination Construction
Manager Team Lead

Response to TQs BIM Modeling
and Team
Model Checking

Assistant ‘ Planning

Team Leads

Disciplinary

Engineers Lead

Design Issues

& Validation Design/
Production of BIM Constructability
Deliverables, PEP Analysis




/. Contractor BIM Team

Process Design &

Interfaces & BIM Manager Control
Coordination
Outsource BIM Coordinator gg Construction
Modeling Team Planning Team

Programme & Visualization/
Planning Team Animation Team

Modelling Teams

Site Formation HERES Animators

Stimulation Construction
Engineers design Team

Bridge Team

CONSTRUCTION INDUSTRY COUNCIL 2iEHkEE




8. Model Subdivision and LoD

Project Specific Sub-division: O-Chart & File Size

|

Initial Design Coordinated As-built
Disciplinary Model
Model Model Model Model

Existing Site Model

Road Model 250
Bridge Model 250
Underpass Model 250

Building Model 250

Progressively Developed during project;
May not developed to same LoD

300
300
300
300

350
350
350
350

Sub Models

4
500 7
500 34
500 1
500 27

l

Further sub-division for
operation and versioning

 To define LOD in different Stage during the project

 BIM Manager to supervise the LOD and sub-divide models if required

A=



9. LOD 100

LoD

100  Tree as a symbol




10. LOD 200

100  Tree as a symbol

200 Tree as a Generic, with approximated size, shape,
location, orientation

CONSTRUCTION INDUSTRY COUNCIL %




11. LOD 299>

LoD _|Descripion

100  Tree as a symbol

200 Tree as a Generic, with approximated size, shape, Tm=s

location, orientation

p [ i
e < 5 P ews + (B oo view [ seouts + ) sheet
Rende o | -

300 Tree as a Specific Object, with accurate size,
shape, location, orientation and dimension

« The LOD need to specify at the beginning of the project

« Example as LOD300 cannot be achieved by designer




12. Level of Development — Example Tree

LoD

100 Tree as a symbol

200 Tree as a Generic, with approximated size, shape, location,
orientation

300 Tree as a Specific Object, with accurate size, shape, location,

orientation and dimension

400 Tree as a Specific Object, with excavation limits/Installation
requirements

500 Tree as a Specific Object, with name, type, plant date, etc



13. CIC Standard : Pavement

Pavement (Carriageway, Footpath, Cycle Track)

Accurate size and geometry of every
layer of paving components (frication
course, wearing course, base-course,
road-base, sub-base, etc.) that varies
continuously along the road alignment
Accurate super-elevation and
longitudinal fall of the pavement
components

Required non-graphic information associated
with model elements incdudes:

Polygon Feature Type *
Surface Material Type *
Paver Type *

Headroom requirement

(* to match HyD GIS requirement)

LOD | Description Data | Example Image
100 | Approximate alignment, width and spot levels
of the paving surfaces
200 | Element modelling to include approximate 3D
alignment, shape and width of pavement
300 | Element modelling to include:




14. Model Subdivision and Modelling
Methodology

Implication of analytical

Further Sub-division by Type of works information availability
A A
R N T |

ERO1 FS_Pav Realigned Ferry Street Pavement Roadwork Civil 3D Corridor
CPS_CB Ching Ping Street Cantilever Barrier Noise Barrier Revit Corridor
FS_Fur Ferry Street Furniture Furniture Civil 3D Corridor
FS_STM Ferry Street Storm water Drainage Civil 3D Pipe Network
FS_SEW Ferry Street Sewerage Sewerage Civil 3D Pipe Network
FS_WTM Ferry Street Watermain Water pipe Civil 3D Pipe/Pipe Fitting

3y FS_CAB Ferry Street Cable Duct Cable Revit Conduit/Conduit Fitting

Further sub-division for
different modelling tools



15. GEO Disciplinary Model Requirement

o Site Model

o Existing Ground
o Nearby 200m building

o Civil Model

o All nearby by 200m road, tunnel,
bridge...

o Temp Traffic Arrangement

1 Geological Model
o Strata

o Ground water surface

Rigid Barrier Model
Flexible Barrier Model
Man-made Slope Model
Rock Slope Model
Retaining Wall Model
Soil Nail Model
Structural Model

Architectural Model
o Lands 3Ds Data



16. Sample Model Breakdown Table

Model Breakdown

Structural Model |
REQ |Model Elements UOM| | CAT | AUT Color Level of Development {(LOD Revit Category Civil 30 Object Type  |Model Elements Details
| | RGB 4] 5D 0D SD AB Remarks
Y | N |Foundation (pile} n_ | SF0 | 132132132 100 | 200 300 | 350 | 500 | Structural foundations | |
Y | N [Foundation {pile cap) m' || SFO 132,132,132 100 | 200 | 300 | 350 | 500/ || Structural foundations — H
l Y | N [Foundation (ground beam) m' || SFO i 132,132,132 1 100 | 200 | 300 | 350 | 500 | Structural foundations M o d e I I N g
Y | N |Footing m | SFO | 132,032,132 |] 100 | 200 | 300 | 350 | 500 || Structural foundations M t h d I
Y | N |Structural concrete beam m’ | | BEM 12,128,128 | 100 | 200 | 300 | 350 | 500 Beam e
¥ | N [Structural concrete woll m || SWL 128,128,128 || 100 | 200 | 300 | 350 | 500 Wall 0do Ogy
Y | N |Structural concrete column m! | SCL 128,128,128 | 100 200 300 350 500 Column 0
¥ [N [Stuctural concrete siab w || SIA 126,128,126 || 100 | 200 | 300 | 350 | 500 Slab Re quirement
Y | N [Structural steel column, post Ton | SCL 12800 |/ 100 | 200 | 300 | 350 | 500 Column
Y [ N |Steel occess ladder Ny || SAL 18000 | 100 | 200 | 300 | 350 | 500 Generic Model
Y | N |Temporary work, temporary structure, TMW 128,128,128 100 | 200 | 300 | 350 - Generic Model
platform | | (50% trans)
Drainage & Sewerage Model ] | |
REQ |Model Elements UCM | CAT | AUT Color | Level of Diivelopment (LOD) Revit Category Civil 3D Object Type  |M)del Elements Details
| RGB Y] S0 0D D AB R marks

Y | N |Surface Channel m | RWC | 132132,132 | 100 | 200 |§300 | 350 | 500 Pipe/Corridor
Y | N |Sand Trap Na | STP | 128128128 || 100 | 200 N300 | 350 500 Generic Model
Y | N [Monhole No || SMH | 128,728128 | 100 | 200 |§300 | 350 | 500 Generic Model
¥ [ N [Box Culvert mo | oco | 128,128,128 || 100 | 200 |§300 | 350 | 500 Corridor
Y | N |Nullgh no| | NUL | 128,128,128 || 100 | 200 [§300 | 350 | 500 Corridor
Y | N |Storm water pipe | | RWP 00255 || 100 | 200 300 | 350 | 500 Pipe network/corridor

i —— h —| —

I I I | I 1 I I |

R&R, N LoD
Convention Requirement
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17. GEO Required File Naming Convention

| Fedno | 1 | 2 | 3 | e | s | s | 7

_ Project -Originator -Volume/Zone -Level/Location -Type -Role -Description

- GE19/2011 GEO XX XX M3 GE ES-200

Field 5: 2 character for Type

AF: Animation File CM: Combined Model DR: Drawing
M2: 2D Model M3: 3D Model VS: Visualization Model
Field 6: 2 character for Role (Refer to CIC BIM standard)
CN: Contractor CV: Civil Engineer EE : Electric Engineer
LS: Land Surveyor LA: Landscape Architect GE: Geotechnical Engineer
PM: Project Manager SC: Sub Contractor ST: Structural Engineer
Field 7: 2 character for description of discipline + 3 Character for usage discipline/LoD + 1 Character for Revision (optional)
Discipline
ES : Existing Site Model EG: Existing Ground Model DS: Storm
Drainage Model ST: Structural Model
MP: Multiple
Usage
WIP : Work in Progress COR: Coordination
3DV: 3D Virtual Reality
4DP: 4D programme simulation ~ CON : Construction use DRG: Drawing
Production
ASB: As-Built Model CSD : Cost Saving/Alternative Design

CMS : Construction Method Simulation



18. Modelling Methodology : Road Model

Ref. Alignment
ST Corridor Model

&£
ts Iways reads opposite the
Number signifies curve alignment direction in this
group number 1 and entity . This can be
number 0. Note that zero Numbers signity controlled in the geometry
is not annotated curve group number 1 point label styles.

and entity number 2.

Asphalt Sidewalk

Typical Section
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19. Modelling Methodology : Road Model

Bentley Open Exchange
Terminology Autodesk Civil 3D
Road Format

n Road Model Corridor Corridor

n Centre Alignment Hz. Alignment DWG/XML Hz Geometry DGN/ALG XML
“ Vertical Alignment Profile DWG/XML Vr Geometry DGN/ALG XML
- Existing Terrain Surface DWG/XML Surface DGN/DTM XML
“ Typical Section Assembly DWG Template ITL N/A
“ Road Components Sub-assembly PKT Features ITL N/A
- Create Edit Road Library/Component Suclz)-;sps(;esrg:)ly PKT Components Editor ITL N/A
“ Kerb Alignment Fﬁ'ﬁﬂ{gi’}ﬁé DWG Line DGN XML/DXF

CONSTRUCTION INDUSTRY COUNCIL %




20. C3D Road Modeling

= T
mem Usyout Tools -502.2 =< Command: _AeccCreateProfilevi

. 8 nd View =
Ly D e it = L) Select profile view origin: Profile view created O r' rl O r' O e
Spiral Type: Clothoid
H T TTTTTITTTH
L

Select a command lrom the layous ools

Dta ang Chond e Fades  Dagree of Curvoure by

PBoDBBEBEBEEED

Alignemnt

$02_2 Type 1 Pave S02_2 Type 2 Pave

CH 100-236, 769.526-965.
Tunnel 236-304.5
Bridge 897.198-768.528

i §
m—— SN P

502_2 Type 1 Pave_K1 $02_2 Type 2 Pave CPB K1

CHARTIS TRALEI0 “Tunnel §30-457.284 657 196

i | . 4 ( i

S02_2 Type 2 Pave CPB

Typical Section « “wuin

¥

L




21. OpenRoads Designer

OpenRoadsDesigner  + 2~ M « - » LS N = layoutdgn [3D - V8 DGN] - Bentley OpenRoads Designer CONNECT Edition (Beta) -0 x
Home  Temain  Geomety  Comidors  Model Detailng  Drawing Production [search Risbon (F4) - A A0

k ﬁ 7 Copy Template Drop E @ Corricor Objects E{ © 6 References ~ (7 Create ~ & ¥ 3D Drive Through =
L4 u rve g Import KD S Edit Template Drop —— | o 4§ Clipping ~ 7 Colculate ~ g7 4 Cordor Reports +
Element . | New _ New Template dits Dynamic
Selection (- * | Coridor Template Drop ] Transitons » T fprocessComidor " | im it v Sections ~
Selection Create Edit Miscellaneous Superelevation Review
View 1, 2D Imperial Design [S =3 | ¥2,3D s

-4 @0 I FHHKE

Vi al Design
m- Q- LCATN0 &

« Terrain Modelling
«  Geometry (H&V) el 2023

Window Zoom  Fit

Area Out View Ml FHRE &

«  Corridor Modelling

& Dynamically AdjustMap — O

» Dynamic Cross Sections o
* Design Intent

il
e
B
v
<
3
:

. View 4, S ===
E-ax- 400 aFY Y| H%GE
.. [view Properties[¥] 1+ « [ 88+50.00 [+] » »
4aso] 4350
» Civil Cells = B =l :
4320 T r 4320 -
43104 4310 | " 213.50404
4300 — e -4300 0.1
. . . . . prood 4200
« D -Time Visualizat
esign-1ime ViSuallZzation
T ITTT ST I PSS TITPTI TSSO S DS S T T P R I o R N oo i oo
D © - b - [ v views | G WAL [ | [o | X [issoovs e | ¥ vossava | 2 sz | \
Dynamically Adjust M: aadose | ] o3| @ |oetaur | | 2 | |8 |@
OpenRoads Designer hd 7" v . H k’i‘% G . S f \%‘J k 5 layout.dgn [2D - V8 DGN] - Bentley OpenRoads Designer CONNECT Edition (Beta) -0 X
Home Terrain Geometry Corridors Model Detailing Drawing Production ISeorfh Ribbon (F4) o~ ‘ & - A ©
k o ﬁ I# ! -+ Copy Template Drop y El @ Corridor Objects @ @6 References ~ @F Create » B ¥ 3D Drive Through >
i lﬂﬁ Import IRD ﬁg Edit Template Drop = 4 l& Clipping + !a? Calculate ~ & ! Corridor Reports =
Element . New New ® s Template : dits . Dynamic
Selection - Corridor Template Drop Y/ Transitions ~ - i Process Corridor - e W Edit v Sections ~
Selection Create Edit Miscellaneous Superelevation Review

CONSTRUCTION INDUSTRY COUNCIL 2iEHkEE




Road Modelling Demo



22. Create Parametric Road Model

Surface/DTM Model




23. Modelling Methodology : Site Formation

Slope Analysis




24. Modelling Methodology : Site Model

Bentley Open Exchange
Terminology Autodesk Civil 3D
Road Format

Site formation/Slope Grading DWG/XML 3D Slope DGN/DTM
Existing Terrain Surface DWG/XML Terrain DGN/DTM XML
Building Foot print Feature Line DWG Geometry Tool DGN XML

3 Strata/ Sub-surface Surface DWG/XML Terrain DGN/DTM XML
Bore hole (GEeX‘;teen‘;?gri]‘;a' DWG (GINT) DGN AGS/XML
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Site formation
Modelling Demo



25. Modelling Methodology : Utilities Model

Active Drfsaing View x %ﬁ;ﬂ ~
= [T Drainage Layout Plan Rev R-20180417 = :af?:f‘..“;‘,"
€ Paints = @i ey

f1 8 Point Groups gal'fuf'-".'.lm»..
B Point Clouds L REETEE
' P e, ey
£ Surfaces [T p—
1 = Alignments ghﬂuml_nu_ul_me
 Feature Lines gmu.uq
i FPLE 1k
8 ey } = 50, sign gantry_ 18IS
B3 catchenents = i L Eabe_ A
it il pipe Metworks ﬂm “"';*_:‘m
T Pressune Networks & Water llh_,m,:.;;
B comidors -
il Assemiblies

& Intersextions
y Drainagpe Layout Man Rey B 018041
B Survey S Terp O 160_Rev ke

2 View Fraeme Groups
[ pata Shomeuts [CACHVIL 30 Projecis\Dema]
i (G Surfaces
W 3 Aligniments

T Frimun Al inirton
]

CONSTRUCTION INDUSTRY COUNCIL



26. Modelling Methodology :
Underground Utilities

Exchange
Terminology Autodesk Bentley F .
orma

Storm Drain/PVC/DI Pipes C3D: Pipe Network SSU: Pipes

Pressure Pipe C3D: Pressure pipe DWG SSU: Pipes DGN XML
3 Manholes C3D: Structures DWG SSU: Cells DGN N/A
Valve, Bend, Fittings C3D: Fittings DWG SSU: Cells DGN N/A

o Utilities could be modelled in C3D/SSU or Revit/AECOSim

o1 Key Consideration
o Interfaces with Terrain

o Storm drainage analysis
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27. Strom Drain Analysis

Road Model

—
Existing
3D

Topo

Overlay of soil/
> Aerial information
in GIS database

WaterShed/
Catchment
Analysis
T
I
I
¢ i
= 1
a A
!
!
!
-
!
!
!
!
!
!
!
!
!
!
— . - i
e doooeoo
1
'
i
[}
2 :
€ :
2 : Catchment Polygon
8 :
+ Info Exchanges for nfoworks

|

Schematic Layout
of Pipes

Catchment Polygon
» and pipe data

(From BIM}

XLS SpreadSheet

Manhole and Pipe
data

Analysis
(BD Submission)

Hydralic analysis
(Infoworks)

ManHole Schedule
(BD Submission)

Export Manhole

Medify Pipes and
manholes layout

A

Yes

Clash

Analysis?

A

and Pipe result

Import back to BIM

No

Generate Plans,
Sections and
schedule

I
i
1
I
1
i
i
i
1
|
I
i
I

e e e ey P L —

Drawings




Storm Drain
Modelling Demo



28. Modelling Methodology :
Structural Model

bbb ~|4tut,|n 3 .ﬂ

|u J]\“‘l—_ il A r ’ I : ,




29. Modelling Methodology
Structural Models

Exchange
Terminology Autodesk Bentley F .
orma

RVT: Structural ABD: Structural
Beam, Column, Slab...
Framing Element
Pile, Pile Cap.. RVT: Strugtural DWG ABD: Structural DGN XML
Foundation Element
Bridge Piers RVT: Generic model DWG ABD: Generic model DGN N/A
Bridge Segments C3D: Corridor DWG OBM : Deck DGN N/A
Tunnel Lining C3D: Corridor DWG ORD: Corridor DGN N/A
Retaining Wall C3D: Corridor DWG ORD: Corridor DGN N/A
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30. Integrate Structural Analysis




31. SAP2000

Model in SAP2000 Section Property of Structural Frging

’ ~ - g
2 5AP2000 v182 QL itimate 64 bit - 2a Dome s i 3¢ Object Model - Line Information
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help

_D‘r E‘Inj QG / & r ‘1' @QQ@Q W [3d xy xz yz nv dsd| 2 s 'z e - |Locahm‘Asswgnmems|an¢g|[)es<gn‘

| (EFOve
Ly - I Identification

% ) Il Label 85 Design Procedure
I - B i

AW

ol ! Section Property HSS2-1/4X2X1/8 B

= Property Modifiers None

\lfﬁ 4 Material Overwrite None

D REIE,ase,s, i None
]\ i Partial Fixity Springs None

=\ Local Axes Default

el Insertion Point Reset All

\ o . Cardinal Point 8 (top center) =
& b Joint Offsets None

0':{2 i Mirror about 2 No

4 Mirror about 3 No

:#' N Transform Stifiness Yes

o End Length Offsets None

X ‘ Min. Number Stations 3 it Update Display

Station at Elm Intersect Yes = =

""h i Station at Conc Loads Yes
all P-Delta Force None

et A TIC Limits None

L Nonlinear Hinges None = Cancel

N ‘Double click white background cell To edit tem.
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32. Dynamo

Load SAP 200

‘ Dynamo
File

0]
R TR . |

0 Model in Dynam
] 'w-:' Packages .':\::!-r\ r = '7-_;

Bake

Read

StructuralModel

Collector

Decompose

(7 :—_'.-,.' \.“.' ;;:‘v‘ri‘
(PSRN
&/ NAT

_ A\
e AN *

PRI
WARRS

Assign the family type to member
~

M_HSS Square:HS557.2X57.2X3.2 « | Family Type




33. Revit

Regenerate Framing Model by Dynamo
sl O A @-QE&-=

Koo DO Bl gn s = B A

Adjust Further Structural
Connection Detail

Ao~ 'S 2 0z = 8861 = = Edit | Hi
: ghlight
Gon- & | Q O i EER wf S‘ Family

Geometry Modify

e

Analytical
Analytical

R
Ji

Mode

Modify | Structural Framing

Properties X

L3 Mmsssquare
< HSSSTX5T 2632

| struetural Framing (Other) (1 = | 8 Edit Type
Constraints s
Reference Level Level 2
Start Level Offset  1.6239
et 06451

ot... 0.000°

00000
0.0000
00127 =
ck 00127

Uniform

ication Origin
y Offset Value 0.0000
7 Justification Top
2z Offset Value 0.0000
Materials and Finishes A
Structural Material 'Steel, 45-345 i
Structural A

Stick Symbol Loca.. Center of Geometry

Start Connection  None
End Connection None
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34. Format and Software

Cc3D RVT ABD
Format Format Tools
Y IFC XML

Alignment-based Road Model Y O Latest Version support ALG

Topography-related Site formation Mode! [ Y XML o XML-based Text file
Strata Models (Plugins) GEO GINT XML HolebaseSl| . CO B | e
Utilities Model Y Y SSU Y IFC XML
Bridge Segment Model Y OBD IFC o Bl M/FM Standard
Bridge Substructure/Superstructure G G IFC o PAS 1192-4
Tunnel Model Y IFC Sub Assem o XLS file 13 tables
composer
Retaining Wall Model Y G Y G IFC u X M L
Sychro o Terrain and alignments
Drawings/Site Sketches * * * * DXF PDF ’
o XML-base Text files
3DVR EXE 3DS/LRT
Asset Information (COBie) Y Y COBIE
Y - Default Function GEO - Geotechnical Module SSU: SubSurface Utilities 3DS: 3Ds Max
G— Generic Solid GINT — GINT Module OBD: OpenBridge Designer LDT: LumenRT
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35. Project Execution — Quality Audit

(%4
v (@)
i i £ & 53
o (G ]

* Validation




36. QA/QC Process

o Design Standard
o TPDM

o Modelling Standard
o Type and Category

0 Geometry Accuracy

o Location, Size, dimension

o Information Completeness



37. BIM Quality check/Quality report

P Aided
N/A

Design Standard Design Constraints Revision Mgt
Modelling Standard Yes N/A Random Checks
CAD Standard Yes N/A Version Mgt

Interference check Yes Clash Detection Revision Mgt

Geometry Accuracy Overlaid Sections and Annotation ~ Point Cloud Overlaid

Information
Completeness

Yes Schedules Onsite Inspection
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38. Geometry : BIM Generate Section
and Annotation

Chainage

\
\
\
93+83.36 |

|

Offset and Elevation :

- |

= i i |
T‘Iﬁil:luu ' LW \ ;

WA N N D
L L‘\_uh__ T E

& s =& & & 8 & & & &8 8 &8 = @
] ] ] £ (] ] 3 L] L H H H H
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39. Information : Schedule

) [ ] £ ot B spuiabintiio X -
Property Value jze  Massing 8 e Modify | Structural Columns | =)
Name 00E00EEKEEPG XEoe DY BH&EMME T2 RO M F &
Aot~ =%~ = g BEEl |2 o
Type Structural Columns ifle =T e 0 ¢ ¥ 2 d s 15 Highiight | Attach  Detach
lcon Geomety - B BFoin - 2 & v 9 L= Y =5e Analytical | Top/Base Top/Base |
Hidd N Select v | Properties | Clipboard Geometry ‘ Modify View | Measure Create Analytical | Modify Column | Reinforcement
S - Modify | Structural Columns | [¥]Moves With Grids
Required No S - . = e
q " Piogities * | [ 3D View: (3D} - 01-Cheung Chau Ferry Pie(With COBie)r.ivt (oo el | ) Schedule: COBie Component - 01-Cheung Chau Ferry Pie(With COBie)rrvt [ o | 1 ]| 58 ] | Frolect Browser - O1-Chew|
Material Steel. 45-345 e . } - | [<coBie.C t = & Elevations (Building
: |_Concrete-Rectangular- < ie.Component> ol Esise
Source File M-LMX-L10-STR-20170111.vt Column P o
800 x 600mm A B C D E E North
Layer +U\DOmpD === COBie NAME CREATEDBY CREATEDON. TYPENAME ‘SPACE (Rog South
e |
Structural Columns (1) ~ | B8 Edit Type | {F‘ } R TBIN@BN con_[2017-08-15105, 1545 M. Concree Recanqular Commn West
oo v B i 'BIM@BIM.com 2017-08-15T05:15:45 M _Concreie-Rectangular-Column Sections (Building S|
e ‘BIM@BIMcom _ 2017-08-15T05:15:46 _ M_Goncree-Rerangular-Coumn Legends
Materials and Finishes ¥ H 'BIM@BIMcom  12017-08-15T05:15:46 | M_Concreie-Reciangular-Coumn
e : fin @A o T oo [ Schedules/Quantitie
P i s E@ENcon 0815706 o Area Schedule (Gro
imensions ¥ iy V@RI con 0B 18TOS: Cor S————
ientty Data ¢ i TEi@EI con OTSTOS: Cor ¥
i) {BM@EIcon 0818705 o eiling Quantities b,
Phasing ¥ Ho [BIM@EIM.com -08-15T05; Cor g COBie.Component
. i) TEM@EIcon OASTOS: Cor
Data Jiz B on e e COBie.Component (
COBie H13 _BIM@BIM.com -08-15T05: Cor ng COBie.Component (|
s TEIM@EN con 08 15TOS: Cor
CobieCreatealy BIMERIMcon H15 _BIM@BIM.com _2017-08-15T05:15:46 _|M_Concree-Recianquiar-Column = Coliredioor
COBieCreatedOn  2017-08-15T05:15:46 15 [BIM@EICon 2017-06-15T05.15:45 M_Concre-Recingular-Comn COBieSpace (Room
COBie.Component... K15 v BNV o |2017-08-15T05-1545 M Concres-Recanqular-Coumn COBie Space (Space
BIM@AN.com -0815TOS: Cor
COBie.Component.s v BIM@AN.com 0818705, Cor COBieSystem (Duct
I EIM@BIM.Com -08-15T05. Cor g COBie.System (Elect)
LoBiecomponent il BIM@BIM com -08-15T05: Cor COBi (Pipin
COBieComponent.s. 7 BINEAN.com -0BASTOS: Cor CoBieType
[ BIN@BIN.con 0815705, Cor ™ /
COBie Component] v BIM@BIM com -08-15T05: Cor Door Quantities
COBie.Component 2B BIM@AIMcom|2017-08-15T05:15:45 M Concres-Recanqular-Counn Hlectiical Equipmen
COBie.Component.T. 10, BIM@BIM.com :2017-08-15705:15:46  :M,_Concrete-Recanquiar-Column.
L 2 BIM@BIM.com  2017-08-15705:1546  M_Concrete-Recanquiar-Column Electrical Fixture Qu
COBie.Component. [ "3 BIM@BIM com /-08-15T05: Cor Floor Quantities by /
v nn BIM@BIM com -08-15T05; Cor
COBie.Component. i T e S = b Fumiture Quantitie
(COBie.Component. ¥ K1 BIM@BIM.com -08-15705; Cor Furniture System Qu
K BIM@BIM.com -08-15T05: Cor Lighting Fixture Qué
CoBieComponent]. i) BIM@EIM.Son -08-15T05, Co 0 Mg " 9 VE 9
~ i) @ 20170815105 Co L echanical Equipm
= v ks (BIM@ENcon  2017-08-15T05:15:40  M_Concres-Recanguiar-Coumn Parking Quantities
ot o s (17 5 A AR (B COR, .. F0E o 16515106, M O tyeks Heckmudar- ok Planting Quantities
13 BNV o |2017-08-15T05-1545 M Concres-Recanqular-Coumn
817905 . 6021 900 421075 e BB 120170015705 1545 . Coreee FecomuerComn Plumbing Fixture Qu
K9 ABIM@BIMcom  :2017-08-16T05:15:46  :M_Concrete-Recanquiar-Column. = Roof Quantities by /
_ = = N bery S S At P s Sl b il i
{Properties hel rer 1:100 O &G HEHRB O o M d I < [ <O I ] 3 i v Dep
Click to select, TAB for alternates, CTRL adds, SHIFT unselects. & Y0 Model o A G0 . 8 e S 2




40. As-Built Verification via Laser scanning

Mobile Scanner Point Cloud Verification

= it ot . = mikaing . « gcchuded . = Mot Encugh Data

talerance




41. Construction 4D

MARCH | APRIL | MAY | JUNE | JuLY | AUGUST | SEPTEMBER
1 1 H 1 1 J——

0:01/1:00 € 02

e Simulate the construction sequence with time arrangement
e Construction site transportation can be shown before commencement of site works
e Temporary works can be simulated
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42. Construction 4D

e Simulate the construction sequence with time arrangement
e Construction site transportation can be shown before commencement of site works
e Temporary works can be simulated




43. Construction 4D

[

¥

E
‘ .! ' i /
| — ! ‘
FEAlARY] | MARCH IAPF(II:: IR e _mw |AUGUST | SEPTEMBER

VIBER | DEGENSER | JANUARY:

0:42 / 1:00,

Simulate the construction sequence with time arrangement
Construction site transportation can be shown before commencement of site works

e Temporary works can be simulated

L 9 N 1\ P ) S LJL \'w



44. Construction 4D

Jan 2012 Jan 2013 Jan 2014 Jan 2015
[Apr |Jul ul |0ct |Apr [JUI
[wk210
e

iD
~

[Oct | [ul [Oct [Apr
w27 wh 40 wk 53 wi 87 wh 93 wh 108 wk 119 wh 132 whk 145 Wk 158 wk 171 Wi 184 |wi 187

Use Profiles
[ Basement Siab Pours
[ Capping Beam
@ Cladding
[0 Cladding Brackets

0237243
——————————————

* The Simulation can be used as a supervision tool for supervise the
construction progress

* Construction progress on site to be recorded by Clerk of Works day to day
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45. Construction 4D

Jun 2011 Jan 2012 Jan 2013 Jan 2014 015
r |Apr [Hul |0ct [Apr Jul |Oct | [Apr [ul 10¢

wk B0 [wkea [wk 108 [wk 119 wk 132 [wk 145 wk 158 wk 171 184 [wi 157 [wkz10 [w
/ 1 ~ \_J-) !l'l e
] L i

[ Capping Beam
B Cladding

[0 Cladding Brackets
B Concrete Slabs
[ Coping

O Demolition/Tig

1221213

* The Simulation can be used as a supervision tool for supervise the
construction progress

e Construction progress on site to be recorded by Clerk of Works day to day




46. Construction 4D / 5D

[Uned| 22:06:24 01/02/2016
50N = %'Settlmana 5

Costor1214365,36Elne,

TimeLiner v X

_m[omuuu]cmmpmu

| s —_—
oot Sl &
== 07:55 19:55
[ e | v sab 09/04/16
= | = mar feb 02, 16 mer feb 03, 16 gio feb 04, 16 ven feb 05, 16 sab feb 06, 16
m Nome Stato Inizio previsto Fine prevista Inizio efl 7 T o o = = = o o sl
» 31,563% Sezioni C2-A2 (Principole) ™  ven01/01/1607:55  sab09/04/1619:155 N/D

29,194 Scavo_te_4 == un01/02/1617:40  n01/02/1622:40  N/D
0:39/2:24

* The information in BIM can be contributed into 5D in cost control aspect
* Information extract from BIM can only consider as Raw Data only
 Raw data need further edit and analyze by QS
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47. Construction 4D / 5D

F7-M3-CFB-SUBSTATION BUILDING rvt

GenericMo.. = [T f::.@

D ipt
M ROON i Calculated | Insert Delete Resize Hide Unhide |
All |

=]

. Highiight |
in Model -

Rows Titles & Headess Appearance Element
3D View: (3D} - 379-TEN-GF-7Z-M3-CFB-SUBSTATION BUILDING.rvt = B &2 || [& Schedule: FormWork - 379-TEN-. = | B B2
7 <FormWork>

[Properties|

Properties ‘ Parametars | Columns
Madify Schedule/Quantities
yect Browser - 379-TEN-GF-77-., X
B 12 Views (FOLDER)
o {2
i - Sections (Building Sectior
i AW
3 GA
- Floot Plans.
~-1:100
00 FFL
01 FFL
Sue
w-1:75
00 SSL
- o1 55t
Sl 02 551
BOY
i - Cailing Plans
130 Views
1 - Elevations (Bullding Eleva
=-1:100
EAST
NORTH
SOUTH
WEST
= - Sections (Building Sectior
E-1:78
= 1225
DETAIL / DETAY "1°
DETAIL / DETAY "2*

Temporary

[ schedule: FormWaork Copy 1 - 379-TEN-_. a5l gt

¢ Q

L

T BIM
- ZPHASE
= [ Legends
& [ Schedules/Quantities
Floor Schedule
FormWork
FarmWaork Copy 1
Multi-Category Material Tak
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 E.g. Formwork of RC Works cannot be calculated directly
* Further edit by Dynamo can be used for modelling the formwork
* Information of RC formwork can be quantified for QS
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48. Construction 4D and FM

A

Property Services Branch
Architectural Services Department

ltem | Element Graphic Non- 3D Animation BIM Object Photo Other Modelling Requirements Other Supporting Information
Building Information Model graphic from original | record
Modelling (BIM) Guide Element information manufacturer | (other
for Facilities Upkeep Level of Level of than
Development | Development J6P
(Version 1.0) (LOD) (LOD) phoios)
Objective 6.3 Acoustic door, panel, fixtures 350 500 x v v 1) Showing fiang details including 1) Ditto (o [tem 6.1)
The primary purpose of this Guide is to provide a (if available) all accessories, ironmongeries, etc 2)  Warranty and certificate.
;‘z"nr'ﬂ"Mﬁzwe:;o?Laé"x;;dﬂﬁ‘k‘:;nun' S’J"G;; 3}  Specification of the acoustic
projects  including  capital works  projects, properties
entrustment works, subvented capital  works
projects and works that are undertaken by private
parties with project estimates more than $30 million
and willbe handed back to ATchSD for maintenance 7.0 | Ironmongery
i) o, 772017 or the s verin. 7.1 | Elements under this trade 350 500 x v X 1) Brand name and model information
(if available) 2) Technical literature
g 3)  O&M manual
emars o sy of b o I i Gld, P8
b g g i A 8.0 | Steel and Metal Work
i ileat i e 8.1 Elements under this trade 350 500 x v 3 1) Brand name and model information
n (unless otherwise specified below) {if available) 2)  Technical literature.
connection with ths Guide. 82 Fall arrest svsiem 350 500 x 4 X 1)  Ditio (o ltem 8.1)
Users s respanse or kin e cwn ssessmens (if available) 2)  Contractor / Specialist Contractor
i . e a0 e s ek g information
T deanan scees o iy o o o of e s 3)  O&M manual
Gepariment does et st s reporabimie for 4)  Particular specification for
iatoevs g ot of o 1 conecon Wi e e f examination, testing and operation
e training.
omi,edit or update the Guide at any ime in s absolute 83 Steel sheet / composite aluminium 350 500 x v L4 1} Showing fixing details 1) Ditto (to ltem 8.1)
SEmeapra BT cladding (ifavailable) meluding joints, supporting 2) Contractor / Specialist Contractor
frames, insulation layer, etc information.
3)  Guarantee and warranty
4)  O&M manual
8.4 Proprietary shutter, swing and 350 500 x v v 1} Showing fixing details 1} Ditto (to [tem 8.1)
sliding door (if available) including joints, supporting 2) Contractor / Specialist Contractor
frames, rml / track, etc information,
3)  Guarantee and warranty
4)  O&M manual
8.5 Aluminium windows and doors 350 500 o v X 1) Ditto (to Item 8.1)
(it available)
9.0 Plastering and Finishes
B | Elements under this trade 350 500 x - x 1} Brand name and model information
(unless otherwise specified below) {if available) 2)  Technical literature.

Property Services Branch, ArchSD

BIM Guide for Facilities Upkeep (Version 1.8)

Page 19

e Guideline for BIM to Facility Management upkeeping

First lssue Date - June 20018
Carrent Isswe Date — June 2018

* The Standard of Naming Component to be confirmed by BIM Manager

e Facility Management team can use the information to maintain the continue

of upkeeping by the benefit of BIM input




49. Construction 4D and FM

o ., _J0_| Spacg Programming __ _ _
B @ = | 1! | Phasc Planning (4D Modelling) M
e, pomen “ 1T |Digial Tabrcation — — =5 =
13 | Site Utilization Planning 0
14 | 3D Control and Planning O
15 | As-Built Modelling M
16 | Project Systems Analysis (0]
[ 17 | Maintenance Scheduling O
EEEEEEEE e 18 | Space Management and Tracking 0
19 | Asset Management 0]
20 ]I?rrg{;m:;%oisfncratmn (Drawing M
Legend:

M - Mandatory BIM Use for the mentioned stage, including that carried forward

from previous stage.
O — Optional BIM Use

e The 4D Modelling is Mandatory according to Development Bureau circular letter

CONSTRUCTION INDUSTRY COUNCIL




50. BIM for Construction Safety

* Unsafety area can be defined by Site Safety Manager

* Anyone enter unsafety can be detected immediately
* It can contribute the safety control on site during construction



51. BIM for Manufacture Component

E%E?ﬁﬁ%ﬁi‘éﬂﬁﬁﬁ

e Complex Structural Joint can be simulated in BIM
e Structural Model in BIM can be 3D printed as a mockup for site coordination

 Manufactured Component can be scanned to compare the tolerance
between BIM model and Construction Component

F_ YU r.1 TSR P . v ISt Y N T PN INr.N1 758 M= p 1 5
CONSTRIICT A ADIHISTRY COMINC 53275 == T



52. BIM in Complex Geometry Construction

s BAemEld 00 0a @B -0 = " T wan e 4 rdnalled ANDPant e

lA' - -
O e e e b
VO RRSRLAR P GGechdi~HogsImuTie Sus ~ delEONNIOERITD.

FEEE , SR ESNSN
waE, BUEERSEE |
T
ELEER, AT Fiks a
HMTRE.

[’

IR e
- > ARm P = = ge sz 3

e Complex Structural Joint can be simulated in BIM
Structural Model in BIM can be 3D printed as a mockup for site coordination

 Manufactured Component can be scanned to compare the tolerance
between BIM model and Construction Component




53. BIM for Precast Construction

e Component extracted from BIM

* Divided into different components for production
e Connection Joint can be modified before production

CONSTRUCTION INDUSTRY COUNCIL EiEHKEE



54. BIM for Manufacturing

B Penl Vs wnton @'= [‘A—-.ﬁ-nu o - ""-f'u

I T SSSS—
B Ol =5 G|

0 r =il |

e Division of component can be divided in BIM with details construction joint
* Change of design can be reflected from BIM to drawings consistently

* Construction sequences and transportation can be planned on earlier stage
for the project

CONSTRUCTION INDUSTRY COUNCIL 32i&3%# &




55. BIM for Manufacturing

e Division of component can be divided in BIM with details construction joint
* Change of design can be reflected from BIM to drawings consistently

* Construction sequences and transportation can be planned on earlier stage
for the project



56. BIM for Manufacturing

* Construction and Assembly sequence can be simulated in BIM

* Transportation from manufacturing to site can be simulated in BIM in order
to avoid wastage of space

 Assembly on site can be smoothed with label and simulation in BIM



57. BIM for Manufacturing

T
L -1 »
| S ane

e Early involved in BIM to the project result in accuracy of construction since
the process of simulation is a completed result and potential clash should be
resolved before on site construction

* Enough of manpower should be involved




58. BIM for Manufacturing

* Earlyinvolved in BIM to the project result in accuracy of construction since
the process of simulation is a completed result and potential clash should be
resolved before on site construction

* Enough of manpower should be involved



59. BIM Adoption — Private Project

HIGH RISE BUILDING PROJECT

Name of Building: One Island East

Client: Swire Properties

Main Contractor: Gammon Construction

Completion: 2008

Description: 1.5 million sq. ft. 70-storey Hong Kong office building.

I Wi ' Mty o




60. BIM Adoption — Public Project

HONG KONG HOUSING AUTHORITY PROJECT
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61. BIM Adoption — Public Project

HONG KONG HOUSING AUTHORITY PROJECT
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Autodesk Far East Ltd. (2010), Autodesk BIM Award 2010, Hong Kong, Macau and Taiwan




62. BIM Adoption — Public Project

HONG KONG HOUSING AUTHORITY PROJECT
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Autodesk Far East Ltd. (2010), Autodesk BIM Award 2010, Hong Kong, Macau and Taiwan
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63. BIM Adoption — Public Project

HONG KONG HOUSING AUTHORITY PROJECT
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Autodesk Far East Ltd. (2010); Autodesk BIM Award 2010, Hong Kong, Macau and Taiwan




64. BIM Adoption — Public Project

HONG KONG HOUSING AUTHORITY PROJECT

BIM Technology in HA — Current Applications

Visual Assessment Daylight Analysis

Darigrs Ansiress
i

Airflow & Ventilation Stud
Sum:{e{i:ondltion (SWwind) — 7 :}\‘.

[ - e —

Wind goes through
the windows an
improves, the wind

Ada Fung (2013). Application of BIM and RFID Application of BIM and RFID in Public Housing Projects in
Public Housing Projects, CICID 10th Anniversary Conference



65. BIM Adoption — Public Project

HONG KONG HOUSING AUTHORITY PROJECT

BIM Technology in HA —Current Applications

Optimization of Foundation Design Site Safety Planning for Construction, Demoliti
= o ——— = \ -
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66. BIM Adoption — Public Project

HONG KONG HOUSING AUTHORITY PROJECT

BIM Technology in HA —Current Applications

Co-ordinations of SerwceslUtllltles ‘
Design ~\ o

PLANNED

ACTUAL
= PROGRAMME

® PROGRESS




67. BIM Adoption — Public Project

HONG KONG HOUSING AUTHORITY PROJECT

Contractor’s Applications

Site Layout Plannmg ] _ Clashes Study

Rebars Fixing & Services Installation Collaboration
e =]

i‘-‘ -
‘ ADAFTAS L SO 2 25 Z 25N TS0
‘\‘ v
| |

ADAPTABLE BOKASOXL S0X75(D)
OF BOTTOMLEVEL4L 35
CLASHE SWITH STALCTURAL RS Bars. T

UNCTIONA LOOKI0ENTS(D)
OFBOTTOMAEVEL41.3%
CLASHES WITHSTRUCT URAL REBARS.

Ada Fung (2013) Application of BIM and RFID Appllcatlon of BIM and RFID in Public Housing Projects in
Public Housing Projects, CICID 10th Anniversary Conference




68. BIM Adoption — Commercial Office

Redevelopment of Hennessy Centre

= P_ipe-'ﬂur?ﬁs N

Company: Gammon Construction Limited
Project: Redevelopment of Hennessy Centre
Location: Causeway Bay, Hong Kong

Type: Commercial

Scheduled Time of Completion: 2012

Au}odesk Far East Ltd. (200), Autodesk BIM Award 2010, Hong Kong, Macau and Taiwan




69. BIM Adoption — Private Residential Project

The University Heights Redevelopment

RARRRRERRE

][!'.‘.'.:'If.lr'

| TEIEELELL

AR RTRLED

Company: Chinachem Group
Project: The University Heights Redevelopment

Location: No.42-44, Kotewall Road, Mid-levels West, Hong Kong
Type: Luxury High-end Residential Development

Scheduled Time of Completion: 2017

BIM Partners:

e Andrew Lee King Fun & Associates Architects Limited

e Far East Consulting Engineers Limited ¢ CM Wong & Associates
Limited e Rider Levett Bucknall Limited e Atkins China Limited

Fig. 05  Caplured views of Navidworks 40 simulation to visualite the construction procest of site farmation work and

basemen | Strutture. e \ircon lelted
Autodesk Far East Ltd. (2013) Autodesk BIM Award 2013, Hong Kong Macau and Taiwan




70. BIM Adoption — Metro Station

Hung Hom Station & Approach Tunnels

Company: MTR Corporation Limited

Project: Hung Hom Station & Approach Tunnels
Location: Hung Hom, Hong Kong

Type: Civil Infrastructure

Scheduled Time of Completion: 2018

BIM Partners:

e Aedas Limited e Parsons Brinckerhoff
e Atkins e Sweett Limited e InteliBuild
e Leighton Contractor (Asia) Limited

e Gammon Kaden Joint Venture

Autodesk Far E
== ;

ast Ltd. (2013), Autodesk BI
. (l? = o~ 3 - ~

1 - I IN

Kong, Macau and Taiwan
INI

M Award 2013, Hong
L=\ In L




71. BIM Adoption — Airport

Hung Hom Station & Approach Tunnels

Company: Mott MacDonald and Arup
Project: Midfield Development Design
Consultancy Services

Location: Hong Kong International Airport
Type: Infrastructure

Scheduled Time of Completion: Q3, 2015

BIM Partners:

e Airport Authority Hong Kong e Aedas
Limited e OTC Limited e Atkins China
Limited e Bo Steiber Lighting Design




72. BIM Adoption — Design and Build

Renovation of 1/F Main Block APB Centre Architectural Services Department

. Use of BIM for renovation project

PLATINUM
SR D ot

HKGBC
BEAM Plus
BEM

BEAM Plus

89 0 Interiors V1.0
Total Score: °

Platinum

Completion Year: 2015
[FA: 794sgm

Owner: Architectural Services Department
Architect: Llewelyn-Davies HK Ltd.

M&E: Wong & Ouyang (BS) Ltd.
Sustainable Design: Ove Arup

BIM Consultant: Vircon Ltd.




73. BIM Adoption — Full BIM

Xiqu Centre

Company: BTA & RLP Company Limited

Project: Xiqu Centre

Location: West Kowloon Cultural District, Hong Kong
Type: Theatre and Retail

e fr e Scheduled Time of Completion: 2017

BIM Partners:

e West Kowloon Cultural District Authority
® Buro Happold International

e Rider Levett Bucknall

e Atkins China Ltd.

mage comteyarmas e company .~ @ Front Inc.

¢ Hip Hing Construction Co. Ltd.

e Kingsfield Engineering Ltd.

Autodesk Far East Ltd. (2015), Autodesk BIM Award 2015, Hong Kong, Macau and Taiwan
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74. BIM Adoption — Asset Management

Study on the Trial Use of Building Information Modelling (BIM) for Asset Management

Company: Water Supplies Department, HKSAR Government
Project: Study on the Trial Use of Building Information
Modelling (BIM) for Asset Management

Location: Tai Po and Telegraph Bay Salt Water Pumping
Stations

Type: Waterworks

Scheduled Time of Completion: 2015

BIM Partners:
e Summit Technology (HK) Ltd e Sino-iTech Holdings Co Ltd.

Autodesk Far East Ltd. (2015), Autodesk BIM Award 2015, Hong Kong, Macau and Taiwan




75. BIM Adoption — Revitalization Project

Revitalization of Shophouses at 600-626 Shanghai Street, Mong Kok

pReservation
Revifalisation
Company: Urban Renewal Authority
Project: Revitalization of Shophouses at 600-626 Shanghai Street, Mong Kok
Location: Mong Kok, Hong Kong

Type: Revitalization and Preservation

Scheduled Time of Completion: 2018/2019

BIM Partners:

e Chau Lam Architects & Associates Architects & Engineers (HK) Limited
* Ben Tse & Associates Limited e Far East Consulting Engineers Limited
¢ China Point Consultants Limited e Beria Consultants Limited

e Team 73 HK Limited ¢ Wan Chung Construction Company Limited

¢ Vircon Limited

Autodesk Far East Ltd. (2017), Autodesk BIM Award 2015, Hong Kong, Macau and Taiwan




76. BIM Adoption — Landscape

The Use of BIM for Landscape Design — Landscape Information Modelling

s s e 1 i |

&

Image courtesy of Architectural Services Department, HESAR Government

Company: Architectural Services Department,
HKSAR Government

Project: The Use of BIM for Landscape Design —
Landscape Information Modelling

Location: Victoria Park, Causeway Bay; Parks in To
Kwa Wan & Kwun Tong

Type: Landscape Design and Construction

_ 4L, Scheduled Time of Completion: 2015-2018

S BIM Partners:
¢ Vircon Ltd. » Kalloc Studios Asia Ltd.

Autodesk Far East Ltd. (2015), Autodesk BIM Award 2015, Hong Kong, Macau and Taiwan
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77. BIM Adoption — Heritage

HERITAGE

*  Use of BIM for Heritage Record and Further Design

% b

Year Built: 1887

Grading: Grade 1

Selected Applicant: Caritas-Hong Kong
Project Title: The Pokfulam Farm Project
Content: The project will present the history
of the Old Dairy Farm and introduce the
culture of Pokfulam village and the

i surrounding area through exhibitions,

¥ ol guided tours and workshops

Conserve and Revitalise Hong Kong Heritage Department (2013), Revitalising Historic Buildings Through Partnership
Scheme, Resource Kit




78. BIM Adoption — Heritage

TERRESTRIAL LASER SCANNING AND BIM

Point Cloud Data

BIM Model

Room Schedule |
Mame Area |
Room 01 10_37 m?
Room 02 6.65 m*
Room 03 24 687 m?
Room 04 24 61 m?
Room 05 4. 53 m*?
Room 06 21.89 m?
Room 07 24 25 m?
Room 08 2320 m?
Room 09 10.55 m*
Room 10 748 m?*
Room 11 2521 m2
Room 12 24 35 m?
Room 13 2131 m2
Room 14 9.55 m*
Room 15 4 .30 m*
Room 16 973 m*
Room 17 748 m*
Room 18 1.84 m*




79. Constraints of conceptual analytical tools
and decisions made on their basis




80. Applying selected analytical tools to a validated
model

walHAN BN,

[ [ | om mman
[T r————

2R
l'lf-en'_\peh;.lra._-
. 27.00000
2525000/




81. Understanding the results of analyses and
drawing conclusions for the project

Editing: Lighting Efficiency H Editing: Lighting Efficiency u Editing: Lighting Etficiency 6
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82. Basic application of BIM model as a/an
database/ objective database

* 3D - =#EHENHEAY - 3D Model

o 4D - 2Z23HE] — Scheduling

* 5D - TREBHI& — Quantity Surveying

o 6D - o[ EFEE 4T HT - Sustainability

o 7D - Zxlit & FHE H — Facility Management

Addition of Information in BIM!



83. Hierarchy and organization of a project database

S

X ENBIMS . . o . N
@ Hierarchical Building Information Relationships
BUILDING | @ Systems represent the physical

i Chaihue IMetrics entities of the building. Systems use

- - - NA classifications such as Omni-
Sermevideyiaes IFC.objects, relationships, space, ............ .., | ClassandUniformatand are

{ SYSTEMS-Ex Structural, MEP. Flooring, Ceiling Exterior, Walls 3| ansported/exchangedvia [FCs
: Attributes : :| Spaceisphysical in nature, butcan
pé ] be unbounded (have no or cross
& | sub-systems . ; physical boundaries) but it will always
i |(part of systems) | Softiponeat Metnra ] i| betiedto the physical structure or
R P P T s «" | systemsin someway
< SPACE Vertical Horizontal, Empty "-, Overlays are more abstract data -
. SUlLCl .

[Leml s — organizational. operational . functional,
! : | financial non-fixed assets, resources,

A Standards *| personnel efc thatis data tied to the
Yertical Metrics Systems and Space

- . Reports or Extracted Data from BIM

RO, ;e N « (examples from all classifications)
et e seanee R E R SRR e, 2
» OVERLAY 8 - Typically associated with building hierarchy elements. % [ =2 e ]
Furniturs

Equipment
Fhone

Example Volume
Rentable Space | &

Surface

Circulation Area

Example

Sgac_e.asmgnment Secure Areas T
usiness Group Sl :
- Lo Matenals & Types
. Example } Example .
Business : Mt Lamp "
arkeing FCaMDl | §
. Administration | s

i

EMIBES 2006




Day 4 - Standards and Practice for Projects
Implementation of BIM Technology
(Full Day)



1. Project management at different stages (from
design to asset/facility management)

Project Execution
b
.‘.I * Management @
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2. Project management at different stages (from
design to asset/facility management)

i

\

* From As-Built to Facility Management



3. Project Execution — Exchange for BIM Application

PEP
R O il

Applications
* Validation

CONSTRUCTION INDUSTRY COUNCIL £i55<mm =




4. Format and Software

Cc3D RVT ABD
Format Format Tools
Y IFC XML

Alignment-based Road Model Y O Latest Version support ALG

Topography-related Site formation Mode! [ Y XML o XML-based Text file
Strata Models (Plugins) GEO GINT XML HolebaseSl| . CO B | e
Utilities Model Y Y SSU Y IFC XML
Bridge Segment Model Y OBD IFC o Bl M/FM Standard
Bridge Substructure/Superstructure G G IFC o PAS 1192-4
Tunnel Model Y IFC Sub Assem o XLS file 13 tables
composer
Retaining Wall Model Y G Y G IFC u X M L
Sychro o Terrain and alignments
Drawings/Site Sketches * * * * DXF PDF ’
o XML-base Text files
3DVR EXE 3DS/LRT
Asset Information (COBie) Y Y COBIE
Y - Default Function GEO - Geotechnical Module SSU: SubSurface Utilities 3DS: 3Ds Max
G— Generic Solid GINT — GINT Module OBD: OpenBridge Designer LDT: LumenRT

CONSTRUCTION INDUSTRY COUNCIL EiEHKEE



5. Delivery Information to Facility Management
onstruction Operations Building Information Exchange (COBie)

1. Selected attribute in BIM

e Export Selected Information
for Facility Management

e Facility Management team
can use the information to
check / access for further
maintenance

11| Autodesk COBie Extension for Revit| Default Settings

Attribute
Choose other Revit parameters to export to the COBie

Air Terminals
Cable Trays
Casework
Ceilings
Conduits
Curtain Panels
Duct Accessories
Duct Fittings
Duct Insulations
Duct Linings
Duct Systems

Ducts
Electrical Circuts
Electrical Equipment
Electrical Fixtures.

Flex Ducts

Flex Pipes

Fioors

Generic Models

Levels

Lighting Devices

7] Lighting Fixtures

] Mass » Mass Roof

L @ Mechanical Equipment

Attributes worksheet.

Select All

Select None.

Expand All

Collapse All

I 2. Convert in COBie

4d9-e-0000< 001 NBS Lakeside Restaurantxisx = Microsoft Excel P x|
m Home  Inset  Pagelwyout  Formulas  Dsta  Review hew  Devtloper  POF Archit v @ x
A230 - Tree grilles
A B c D E v 6 H -
s . : H
& S > 2 ) H
H B a H
® 5 ] 3
g g § % g =
1 — e F S O © o ———— -] LIS = M
227 Pre-plantad vegetation blanketinfo@ABCArchitectura.com |2017-04-05|Pr 45 57 91 65: Pre-planted vegetation {Pre-planted vegetation blankets
228 Rootball securing assembly info@ABCArchit com |2017-04-05|Pr 45 63 64 72: Rootball securing securing .,[ g @es.co.uk [SASDMA |
229 Stakes info@ABCArchitecture.com [2017-04-05]Pr 45 63 64 84 Stakes Stakes sales@jacksons-fencing.co.uk__|Tree Stakes
[230[Teee grilles X 2017-04-05{Pr 45 63 64 87: Tree grilles Tree grilles msf.sales@marshalls.co.uk OLTG2A
| 231]Tree guards fo @Al 2017-04-051Pr_45_63 64 88: Tree guards |Tree guards msf.sales@mzphalls.co.uk OLTR301, Ol
232 Corrosion inhibitor chemicals f 2017-04-05{Pr_60_55_96_15: Corrosion inhibitor chenlCarrosion inhibitor chdSubmit propasals.
233 Scale inhibitor chemicals for o 2017-04-05{Pr_60_55 96_77: Scale inhibitor 4Scale inhibitor c proposals.
234 Dosing pots info@ABCArchitecture.com |2017-04-05|Pr_60_S5_97_07: Biocide dosing pots ; Pr_| Dosing pots [ [submit propesals.
235 Gas fi ndensing boilers _|info@ABCArchitecture.com |2017-04-05]Pr 60 60 08 34: Gas fired bolGas fired proposals.

236 Storage water heaters, gas firedinfo@ABCArchitecture.com |2017-04-05

237 Immersion heaters |info@ABCArchitecture.com |2017-04-05

Pr_60_60_36_34 : Gas-fired storage water |Storage water heaters|Submit propasals.
Pr_60_60_96_42: immersion heaters Immersion heaters

238 Low ature hot water heainfo@ABCArchitectura.com |2017-04-05]

Pr_60_65_37 47: Low wa

7
g

Low Submit propasals.

239 PVC-U solid wall below ground |info@ABCArchitecture.com [2017-04-05

Pr_65 52 07 88: L inylc|

PVC-U solid wall bel proposals.

240 Covers and gratings for floor gulinfo@ABC. 2017-04-05

Pr_65 52 24 30: Floor gully covers and gl

Covers and gratings fo[Submit proposals.

241 Floor gullies |info@ABCArchitecture.com 2017-04-05

Pr_65 52 24_31: Floor gullies

Floor gullies Submit proposals.

242 Freestanding grease traps and cinfo@ABCArchitecture.com |2017-04-05
2017-04-05]

243 Pressure gauges |info@ABCArchitecture.com

244 Temperature gauges [info@ABCArchitectura.com |2017-04-05
W 4 ¥ W instuction . Contact . Facilty . Floor  Space . Zone  Type

Pr 65 52 25 32; Free-standing grease tra|Freestanding grease | WPL Ltd Sewage Treatment & Rai| WPL Grease ¢
Pr_65_52 34 66 Pressure gauges Pressure gauges Contractor’s choice.

Pr_65_52 34 8:Temperature gauges |Temperature gauges |Contractor's choice.

omponent _ Systam _ Assembly , Connection . Spare  Resource  Job _ Impact  Documer|d | i

Count: 20 |[EEIE (T 100% (=

[I.

3. Information in Excel format



6. Interchange/inter-linkage of data between
BIM database and other applications

k]
40
11
42
4

CONSTRUCTION INDUSTRY COUNCIL EiEHXES

A B c
1 [Title COBie
2 Mersion 2
3 |Release 4
4 Slatus IFC2x3
: Region en-UK
& Purpose This COBie spreadsheet is an example file that comes with the COBie Extension 1.0
7 Dufline Individual worksheels are organized by project phase as shown below
8
s Al Phases [Sheet |Contents
10 | Contact |People and Companies
1"
13 Facility Project, Site, and Facility
" Floor Vertical levels and exterior areas
15 Space Spaces
16 Zone Sets of spaces sharing a specific atiribute
17 Type Types of equipment, products, and matenals
8
19 | Detailed Design Worksheets Sheel Contents
20 Component Individually named or schedule items
21 System Sets of components providing a service
22 A bly C for Types, Components and others
7 Cnnnactinn I nniral eonnactinne hahwoon cnmnnnente
A B E F H | J K L M N 0 P Q
i §18 1,
: £ §
_;.ii.i.i.,. EEEREREEER ANENE
i I na na na n/a na nia na na
na nia nia n/a na n'a na na
24 na n/a nla n/a na na n'a na
25 Lighing nw{msm Lighting O n/a nia n/a n/a na n/a na n'a
= Bgm_m%zmsm- Lighting Oin/a n'a n'a na nia |va n/a n'a nia
Lighting D 2016-03-1Lighting On/a n'a nia na na n/a na n‘a n'a
Lighting deuizmt‘ro& [n/a n/a n/a n/a n/a na na na
In‘a nia na n/a na n/a n'a nia
[nfa nia n/a nla nia [va na nia
n'a nia n/a nia |n/a n/a n'a na
Lmhtmn degam 2016-03-{Lighting [n/a ) n/a na n/a n‘a nia na na
2 Lighting D dave@aul 2016-03-1Lighting Oin/a na n/a n'a n'a n‘a na na na
+ Lighting O dave@aul 2016-03-1Lighting On/a na n/a na n/a na n'a na na
5 Lighting F dave@aul2016-03-1Lighting F|Spaces_2An/a n/a n'a n'a n‘a n'a na na
Lighting F m@gﬂ i n/a n'a n/a na n/a n'a n‘a
nia n/a n/a na n/a n/a na
nia n'a nia |n‘a na n'a na
n/a n‘a n/a na na na nia
n/a nla nia na na na na
n/a na n/a n‘a na n‘a na
na nia n/a na ;Efa n‘a n‘a
I nnhhnu F! iahtinn FlSnaces An/a nia nia nia nia n/a n'a n/a
. Inst mdmn Contact | Facilitv | Floor  Space  Zona = Tuna (nmnnnem Swstem  Assembly  Connection ESETEEE = O .




7. Delivery Information to Facility Management
How to select information to Facility Management?

* BIM Manager assist to set up

= Project Execution Plan with the
-% employer
------ * The required information for

Facility Management team shall
ne implied from the design
stage

* BIM Manager to supervise the
selective information from as-
built BIM to transfer / export
information to Facility
Management Team

Consultant




8. Challenges managing Process and Deliverables
(Design Phase)

?I;O D.ayi 3 Months
rojec Initial Detail |
Execution Plan Model Planning Final CMS
6 Months (T) 9 Months (T)
_ Coordination Planning
<_M£D.AMI.|ZID.LLD.L> Completed Completed Tender
< 3D Coordination >

Conceptual Design, Analytical, Visualization Coordinated & Planning Tender
Disciplinary Model
Model Model Model Model

Existing Site Model 200 - 250

Road Model 200 200 -300 300 - 350 300 ~ 350
Bridge Model 100 200 - 300 300 - 350 300 ~ 350
Underpass Model 100 200 - 300 300 - 350 300 ~ 350
Building Model 200 200 ~ 300 200 - 300 300 ~ 350

Parallel Iterative Process

* BIM Manager shall set up Project Execution Plan with the employer at the
beginning of the project

PARBRIS" Tl |/ 75 B | ISt o) N NS SN INr.11 75 M= ¥ 1 5
COINS 2RIICT N NI Y (COYINC 2= =35 B
VUNo I RUGO A ‘ \ NUUQDITINT OLUUT " =4 I - XEAE R =2




9. Q: How to make a LOD standard in the PXP?

BIM 0-Chart MEETING TYPE iy potch FREQUENCY PARTICIPANTS LOGATION

Client / PM

MopeL DELIVERY SCHEDULE OF INFORMATION EXCHANGE FOR SUBMISSION AND APPROVAL:

DUE

: ! |
: : ! L e FILE FILE oNETMEor PATE moper mopeL NATIVE  FILE
KA SENDER  RECENER FREQUENCY o : FILE SOFTWARE Fybo EXCHAN

| i | : DATE

Architecture Structure MEP Other Discipling

* Project Execution Plan shall be listed out by the BIM Manager / Auditor
* The LOD Standard to be executed in different stages during the project
e Each stages of LOD Standard delivery to be agreed in the PXP



10. Q : How to make a LOD standard in the PXP?

300 Element modeling to include:

«  Overall size, thickness and geometry of the slab-on-
grade

+  Major openings such as large mechanical elements | —————
modeled to nominal dimensions.

*  Slab depressions

« Edge tumn downs 5

* Al sloping surfaces included in model element with ’

exception of elements affected by manufacturer
selection which are not known at this LOD. Such
conditions could include floor geometry differences
where different specified manufacturers will not be
known until the actual system is selected. 13 A4020-L 0D-300 Structural Slabs-on-Grade

350 Element modeling to include:

*  All penetrations modeled to rough opening
dimensions.

«  Pour joints

« Control joints

« Expansion joints

* \Waler Stops

* Rebar and any embedded elements modeled at

!
congested areas where specified by project BXP ¥ M i
|

which is typically with in a set distance from the area
of congestion o
+ \oid boxes
+ Anchor rods 14 A4020-LOD-350 Structural Siabs-on-Grade
*  Moisture retarder
« Dowels
*  Post-tension profile and strands modeled if required
by the BXP
400 Element modeling to include:

+  Fully modeled rebar

*  Actual slab dimensions and profiles with fully
modeled rebar

+  Post tensioning components

Al joints

*  Water proofing

«  Finish

* The use of CIC Standard / LOD Specification by BIM Forum shall be agreed in PXP
* The LOD Standard shall be specified in different stages during the project
e Each discipline shall achieved their own LOD Standard according to the PXP

* BIM Manager / Auditor to review each discipline model to ensure the LOD Standard can
be transferred from one stage to another



11. Design/Changes/Deliverables Management

Modelers

Version

Check Out
File

Engineer Keep Version

(lllllllllllllllllll.

(IIIIIIIIIIIIIIIII: n
: : llllllllllllll l) Coord|nat|on
E IIIIIIIIIII EEEEER Phase
Planning
Keep Version
Project Lead Approval
BIM Auditor R ) R 6 = = = mmm =
QC/QA .
EIIIIIIIII) DraWirTg
Production

CONSTRUCTION INDUSTRY COUNCIL EiEHKEE



12. Folder structure, Control Spreadsheets,
& Naming Convention

. . : Building Information
Electrical & Mechanical Services Department Modelling (BIM) Guide

for Facilities Upkeep

HETEZ Werson 1)
EMSD

The primary purpose of this Guide is to provide a

common reference on the adoption of BIM in

As-built Modelling for Facilities Upkeep in building

projects  including  capital  works  projects,

Property Services Beanch entrustment  works, subvented capital  works
Architectural Services Department projects and works that are undertaken by private
parties with project estimates more than 530 million

and will be handed back to Arch5D for maintenance

B - l d . l f t. “ d ll' f according to Development Bureau Technical Circular
| i
uilding Information Modelling for
Disclaimer
Asset M t
sse anagemen P ———
ensure the accuracy of the contents in this Guide, no
expressed orimplied warranty is given on the accuracy of any
Bl “_A M of its contents and there are no representations, either
B - * expressed of implied, a5 to the suitability of the said
information and data for any particular purpose. It is -

hereby stated expressly that the departmant does not
approve, recommend, endorse or certify the use of any of

S ta n [_I a rd S a “ d (; “ i de li_ n es the  informat and technologies contained in ar in

connection with this Guide,

Users are responsible for making their own assessments and
judgement of all infarmation contained in of in connection
with this Guide and are advised to seek Independent
warification 2s o its accuracy, currency of completeness
The department accepts no hability foe any use of the said
information and data or reliance placed on it.  The

. department does not accept any responsibilities for any

- special, indirect of consequential loss or damages
whatsoever arising out of or in connection with the use of
this Guide. -

s
Version 1.0
- The Architectural Services Department reserves the right to
omit, edit or upﬂa:e the Guide at any time in its absolute

Nov 2017 discretion without any prios notice.

ASD & EMSD issued naming standard for Facilities Upkeep



13. Folder structure, Control Spreadsheets,
& Naming Convention

Radar and Navigation System (") RNS
Antenna BRR
Turning unit TUu
10 Badar ﬂsr;l.:tt:':l\-'igntiun Display and processing unit DPU
Network Equipment NEE
Video camera VIC
Accessories ACC
Microwave Link System (") MLS
Antenna ANT
Transceiver TRAN
11 Microwave Link System RF Interface Unit RIU
Processing unit PRU
Network Equipment NEE
Accessories ACC
Timing & Display System (%) TDS
Operator Control Console / Workstation, PC oce
Control Unit / Server Cus
Sensing Unit SEU
Master Clock Unit MCU
12 Timing & Display System Video Display Unit VDU
Video & Audio Equipment VAE
Network Equipment NEE
Queue Management Unit oMU
Uninterruptible Power Supply UPS
[ ]

Naming Standard under EMSD

2.2

Definition of LOD for As-built Model

The LOD requirements are referred to the CIC Building Information Modelling
Standard. Apart from the CIC requirements, supplementary definition and
interpretation of the LOD requirements, 1if applicable, are histed below. The as-built
model shall follow the definition and interpretation as shown in this Guide in order to
achieve the required purpose of the as-built model 1n facihities upkeep.

LOD 350

CIC Building Information Modelling Standard’s Definition
The madel element is graphically represented within the madel as a specific
system, object, or assembly in terms of quantity, size, shape, orientation, and
interfaces with other building systems.

Interpretations in this Guide
Element / object is modeled at sufficient detail and accuracy in terms of
quantity, size, shape, location, and orientation for construction coordination,

LOD 400
CIC Building Information Modelling Standard’s Definition
The madel element is graphically represented within the madel as a specific
svstem, object or assembly in terms of size, shape, location, quantity, and
orientation with detailing, fabrication, assembly, and installation information.
Interpretations in this Guide
Element / object is modeled at sufficient detail and accuracy in terms of
quantity, size, shape, location, and orientation for fabrication

LOD 500

CIC Building Information Modelling Standard’s Definition
The model element is a field verified representation in terms of size, shape,
location, quantity, and orientation.

Interpretations in this Guide
The existence, exact quantity, exact physical dimension, exact shape,
approximate orientation, approximace spatial location of the element / object
in the model was verified on site. Accuracy of the element / object s setfting-out
location and its spatial location should be within + 50mm between the model
and the actual verified site instailation. The 3D geometry details of the element
/ object is not less than LODA00 and the shape should be modelied for easy
identification. Essential information, such as data of fittings, manufacturer,
maodel number; etc. and other as specified in Appendix 1 and Appendix 3, should
be embedded in the model element / object for facilities upkeep use.

Definition of LOD for As-built model



14. Folder structure, Control Spreadsheets,

3.6.

& Naming Convention

1. Line Styles

Category

Linas

<Area Boundary »
<Beyond >
«Centerfine

< Demialished»
«Fabric Envelopes
<Fabric Sheets>
<Hidden >
<Civerhead>
<Room Separation=
<Sketchz

=Space Separations
-Soild

AEC_3-Saild

Mesh

AEC_10-DPM
AEC_10-Soild

Centre
Dasgh_15
Crash_30

DaghDot_3.0
DashDot 6.0
DashDotDot 6.0
Demolished
Dot 1.0

Dot 2.0

Dot 4.0
DoubieDash
ElevationSwing
Gridline
Hidden
Hidden Lines
Hidoen_2.0
Insulation Batting Lines
Lings

Medium Lines
Overhead

Red Line

Thin Lines
TripleDash
Wide Lines
WindowSwing

Line Wewgt

; Line Color
M RGR 000-166-000
M RGB 126-000-255
M Elack

M Biack

W RGB 064-064-064
M Bk

M 5iack

| Cyan

| Magenta

M Green

W Bk
Black

W Bk

M Black

M Bk

M Biack

M Biack

M Biack

M Magenta

M RGB 000-128-000

M Biack

W iack
M Giue
M Biack
W ek

| Biack

M Black

Line Styles Standard

Line Pattern

Solid

Solid

Dash

AEC_Centra
Demolished
Dash

Salid

Hidden
Overhead
AEC_Dash_3.0mm
Salid
AEC_Dash_3.0mm
Sahd

Salid

Salid

Salid

Salid
AEC_DashDot_60mm
Salid

Solid

Solid

AEC DoublaDash
Salid

Salid

AEC Centre

AEC_Dash_3.0mm

| AEC_Dagh 3.0mm Loose
| AEC_Dash s.0mm

| AEC DashDot 3.0mm

| AEC_DashDet 6.0

DashDotDot 6.0

| Demolighed
| pat1a
| Dat20

AEC_Dot_4.0mm

| AEC_DaubleDash

Elevation Swing

Grid Line

Hidden

| AEC_Dash 3.0mm
| AEC_Hidden_2.0mm

Solid

: Solid

Solid

| Owerhead
| Aligning Line

Solid

| AEC TrigleDash

Solid

| Window Swing

3.64. E&M Systems Colour Coding

The colour coding shall be assigned for the system types below by configuration of

cormesponding

“ilters” wnder “Vasihility/Graphics Overnde™. For system types not listed

below, consultants or contractors are advised to propose new colour coding for new system

types with substantiation, where deemed necessary.

Primary Air Duct

Exhaust Air Duct

Fresh Air Duct

Supply Air Duct

Retrn Air Duct

Transfer Air Duct

Smoke Extraction Duct

Make Up Air Duct

0,255,255

0.255.0

255.0.0

128, 128, 0

192,192

Staircase Pressurization Duct

Condensate Druin Pipe

Chilled Water Return Pipe

Chilled Water Supply Pipe

Condening Water Supply Pipe

Condening Water Retumn Pipe

Chemical Dosing Pipe

192, 192,
255, 128, 0

0,255.0

0. 128, 64

0, 128, 255

192,192,192

Make-up Water Pipe

Heating Hot Water Supply Pipe

Heating Hot Water Return Pipe

192,192, 192

128, 0. 0

255, 128, 64

Waste Pipe

Soil and Waste Pipe

Vent Pipe

Rain Water Pipe

Pumped Soil & Waste Pipe

Pumped Waste Pipe

Pumped Ramnwater Pipe

Cleaning Water Pipe

Color Standard

128, 128, 0

0, 128, 255

0, 128, 128

0.0, 255




15. Folder structure, Control Spreadsheets,
& Naming Convention

2.3.3 3D Animation

The as-built model shall be provided with video clip files with 3D animation showing
“the assembly, disassembly, repair and replacement method for special component or ¥
| special building system such as curtain wall system, etc. as specified in the contract j
S ATl T i e AU o OF i ST st 1o

illustrate how the special component or special building system can be maintained.
In general, the 31D animation shall be generated with 1.OD ranged from 1.OD350 to
LODS500 following Appendix 3. The 3D animation converted from the as-built model
shall be in mp4 format with resolution not lower than 1080p HD 30 fps or alternative
format requested by PSB.  As the extent of the 3D animation required 1s depended on
the actual design of the building, proposal of the 3D animation shall be subject to
PSB’s approval.

2.3.4 Model Requirement for Graphic & Non-graphic Information

The model requirement of the architectural, plumbing and drainage as-built model
shall follow the requirement in Appendix 3. In case another requirement in the same
contract requests for a higher LOD, a higher LOD of the concerned as-built model
shall be provided. Besides, for plumbing and drainage as-built model, the requirements
stated in the Building Information Modelling for Asset Management (BIM-AM) —
Standards and Guidelines issued by Electrical & Mechanical Services Department
(EMSD) shall also be followed.

* 3D Animation is required for special building system such as: Curtain Wall
system which can be delivery to Facility Management for further
maintenance if needed.



16. Folder structure, Control Spreadsheets,
& Naming Convention

- O <SERVER NAME=\Resource\Autodesk Revit
+ [ Titleblocks

AEC (UK)
BIN STANCARD + [ Standards
+ [ Templates
+ [ Families [Refer to Section Error! Reference

source not found.]

All locations for the storage of Family components shall be sub-divided as follows:

- (3 Families [Exists in several locations]

+ [ 2009 [The version of the software]

- 2010 [The version of the software]
- [ Architecture [Architectural components]
- (3 Mechanical_Services [MEP components]
- 3 Structure [Structural components]
- 3 General [Non discipline-specific elements]
- 3 Autodesk Metric_Library [Default supplied components)
- (3 Material_Library [Textures libraries and images for

render output]

822 |Local Project Folder Structure

Local copies of central project models do not need to be backed up as changes are
regularly synchronised with the central model. They shall be stored on the user's
hard drive — not in ‘My Documents'- according to the folder structure below.

AEC (UK) BIM Protocol for e s [Standard local drive]

[Storage of Revit local projects]

Autodesk Revit - 3 <Project Name> [Name of project]

Additional detail and enhancements for implementation of the AEC (UK)
BIM Profocol for Autodesk Revit users.
Version 2.0 September 2012 Re-published as a supplementary

document to the generic AEC (UK) BIM
Protocol

Folder Structure according to AEC (UK) BIM Standard for family



17. Generation of Documentation

* General Concept
— Link Models > Generate Views > Generate Sheets
— EXPORT to CAD (civil) /PDF / Light Format

e Extracted from Model

— Layout

— General arrangement

— Sections

Hybrid CAD/BIM

— Standard drawings

— Detail drawings (or in BIM)

CAD Standard compliance is a BIG Issue




18. BIM Documentation

. Documentation /
Design /
Drawing Production /
Coordination Naalisis
Model Files vs Drawing Files ;
|
: . D

Sheet File P

Drawing / Model Register

Purpose 1 :

eg Presentation

Model FileB

2
Model File A
s

' I i
I !
| Purpose 3 :
| 0.9 Tendae Drawings
|
|
| .
Sheet File Q ¥
O hote et
" A, B.C - Representing dfferent disciphnes Purpose 4 :
&g Archiectu

|
|
, Struchure, MEP | £, Cost Estimale/ GTO Schedule
|
|

CONSTRUCTION INDUSTRY COUNCIL BiEFHKES




19. Folder structure, Control Spreadsheets,

& Naming Convention

4 )

SHARED

Verified design data shared with the

project team

Ongoing design development

Fit for purpose (suitability)

S1 -coordination (model files only)

S2 - information

53 - internal review and comment

Sk - Construchion sign off - Full
Major version

\_ CLIENT SHARED AREA /

Client Authorization

\ 4

PUBLISHED N

Lead Designer
Check, Review, Approve

WORK IN PROGRESS \

DOCUMENTATION

Co-ordination and validated design
output for use by the total project
team

Produchion information fit for
purpose

D1 - Tender A - Construction
02 - Costing AB - As built

D3 - Contractor Design
D& - Manufacture

A L. (2 eic _/

Re measured and verified As Built

Non-verified design data used by

in-house design team only:

DOrafts

Development concepts
Suitability SO

Minor versions

Discipline 1

Discipline 2

[/

o

J

Discipline 3

ot

ARCHIVE

Project history maintained for
knowledge and regulatory and
legal requirements

As built drawings

As ronstructed models
Change audits

Assef data

Operation and maintenance

Qea:eh and safely

S

© 2007 BSi

- 03 [Project Folder]
-2 BIM

- O 01-wIP
- [ CAD
- [ BIM
- [ SheetFiles
- (O Export
- (3 Families

-1 WIP_TSA

- [0 02-Shared
-3 CAD
- [ BIM
- (3 CoordModels

- (3 03-Published
+ O YYYYMMDD-Description
+ (3 YYYYMMDD-Description

- (O 04-Archived
+ (3 YYMMDD-Description
+ [ YYMMDD-Description

- (3 05-Incoming
- [ Source
+ 3 YYYYMMDD-Description
+ [ Source

- [0 06-Resource
+ [ Titleblocks
+ [ Logos
+ (1 Standards

[BIM data repository]

[WIP data repository]

[CAD files (incl. ‘Modified")]

[Design models (incl. ‘Modified')]
[Sheet/dwg files]

[Export data e.g. IFC or images]
[Components created during this
project]

[WIP Temporary Shared Area (TSA)]

[Verified Shared data]
[CAD data/output files]
[Design models]
[Compilation models]

[Published Data]
[Sample submission folder]
[Sample submission folder]

[Archived Data repository]
[Archive folder]
[Archive folder]

[Incoming Data repository]
[Data originator]
[Incoming folder]
[Data originator]

[Project BIM Resources Library]
[Drawing bordersi/titieblocks]
[Project logos]

[Project standards]

No spaces are fo be used in the folder naming as this can potentially interfere with
certain file management tools and collaboration across the internet.

e Common Data Environment (CDE) to define the Folder Structure



20. Common Data Environment

| | L

Vault Server

1 WIP 2_Publish 3 _Submission
B Design Model B Model Tender Drawing
B B&S B Drawing Addendum No.1
B Master Model B 4DMS Addendum No.2
Link Model (Zone A) L Vicielizarien
Subitem I_
— Works Division 20171219
- 3D model

o 4DMS

8- Construction Program
= 4D model




21. Phase Planning Management

Modelers Engineer/ Animation
Keep Version Auditor Party

Shared Create
Model 4D Model

Keep Version Keep Version

. Import

Construction Shared Published "ERL

. 4DMS Detail 4DMS .

. Program c /

: _ - CMS

Y. Keep Version .
— P ==u=P Vijsualization/
esign Clashes/ Animation
Change Optimized?

Approve? Dl

Program

Temp Work
Modelling

CONSTRUCTION INDUSTRY COUNCIL EiEHKEE



22. Drawing Production Process

Keep Version Modelers

Engineer/

Civil3D Model

Keep Version

Keep Version
Drawing Create Annotation/ Export SHARED

Model View/ Sheet Markup CAD/ PDF Drawings

Keep Version

Publish
Revit Model

Approve?

Keep Version

Yes

Published CSWP

Drawings Editing

CONSTRUCTION INDUSTRY COUNCIL 2iEHkEE

Design
Change

IIIIIIIIIIIII)




23. Drawing Production Process

BIM (Revit) FM (Maximo)

Construction Phase Inventory List

o T EQUIPMENT INVENTORY LIST

v v

LOD 500 Model Trade Cataloguee---... s
[ i |" N @ Extensire Input +
i @ Whatinformation |
: oes of what field? i s
Same Name? System Hierarchy
Who Input? 5
' P i
+ <
© Overall dimension + CoBie

@ Shape
© Comnectr o
@ Do not ouer model, FIM ' .

 Drawings production can be filter and generate from BIM to FM by COBie
* The FM shall setup the Standard from the design stage



24. FM Operation

Hadkeny Values,

6557 Legend

| Room Set Poirt

Time Stamp

3. Check the data

1. Filter to select the area

6. Place the order 5. Information of the model 4. Find the source

e BIM allow the information can be trackable in 3D virtual world
* |nformation contained in the model can be referred as a record for FM
* Any replacement of component can be scheduled in FM operator



25. Drawing Production Process

HIM Framework

Data Collection Output

Interface/ Application

Facilities
Management
System

Panorama P Drawings / Video
BIM Modelling: Visualization
Photogrammetry - Textual Information

Cloud
Integration

Laser Scanning

As-fitted Drawings

* Output of information can be placed in Cloud for public access
A Middleware platform between Real & the Virtual World

~ CONSTRUCTION INDUSTRY COUNCIL SZi5%#®




26. CBIM (China BIM) Development

CBIMigi R4 — REER
(cBiM ) (cem) (cim) (cBim ) BAST™ e
®||gll®||®||®]|® E] e
ARFA R AN EANE i LS
i i =B 7 15 & E @ —> web—#ER, SERTERADEREN
kEJ u$a1 LEJ ;iJIIJ kﬁ%J Lf-:ILJ

i ":: | e
N &
A BN
e =

[ PER CBIMERITHIRESENETES |

* Project cycle development have divided into six stages categories
* Cloud Platform allow accessibility from different devices
 Extend of Library and Components are extended for China use

CONSTRUCTION INDUSTRY COUNCIL 2iEHkEE




27. CBIM (China BIM) Development

Extend of Library and Components are extended for China use
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28. CBIM (China BIM) Development

T = [ CBIMMIARSRAGLEES] A nmzermenys
4.3 fibE : CBIMERLNmE SERR 0

(1] 16 : evigst. evEmEt—s 1=

2] |58 somermsin—sETes, 90

{EEEZ ; B] | 24 : somansnez— o gem
e e ] [4] 1 8% pusmensEng—sE
‘ . IEEEERS |  REEREaEE
ERGERAR, AT, MR AARISRIARE
| iSRS £hEml, 4 58

T | RREASSEE ;

* Online BIM Library in China Standard

 CBIM development : Simplify BIM Platform, BIM Standard, System
Management and Self-Improvement System



29. FM in Heritage

IR e ]
1. Laser Scan on site 2. Simulate in BIM

6. Information can be used for checking 5. Information can be shared 4. VR in the real world

e BIM allow the information can be trackable in 3D virtual world
* |nformation contained in the model can be referred as a record for FM
* Any replacement of component can be scheduled in FM operator



* Hong Kong 3D City GIS
* Information with disposition and topography



31. GIS? Smart City

0:26/ 4:49

Building Massing with basic information

SMZ
SMGEOMETRYSIZE
FID_1

MODEL

XOFF

YOFF

ZOFF

LAT

fathdue

114. 15235836399823

BT764865712468

1. 172999999995227

24

2242

H10G0495. 3ds

-1457. 009

235. 179

searchcase




32. GIS? Smart City

BRNHIRS PEERNERS CBII 500 MR35, o BT LA IS 5 (YRR AU s B 4200
_— - P W 0 B PEWEMN L AREDS WEMN AR ERE
t, FEFHt. CARRA 0 ..-.—

. "
] N
nus -
LT TR =
- nea o
sus

FriR-HENT", MEXRMERER, BEREESE. WESNET, ERXEHIITEH
&, et AR RS . BERRAEAANETREE.. TEmHTI .

EYE ST — (BT Y FRE D (Super Smart City:Happier Society with Higher Quality)
=T BB S ERN SRS 210002 hEERS00) TBHEE—MEM 0 A IR
e

* China become the fastest growing country to adopt Smart City



33. VR and Reality

Please Subscribe us !!

&

e N
-

-

g 7

* Mircosoft Hololens to allow BIM/Model to project in reality

https://www.youtube.com/watch?v=qym11JnFQBM



34. BIM Management

BIM Manager to check cross discipline for the whole project

* BIM Manager assist to set up
Project Execution Plan with the
employer

----- e Set up requirement in the

tender stage for the consultants

* BIM Manager to check each
discipline delivery for the
project

Question to be answered in future :

Consultant

What if the BIM only imply in
construction phase?

e If Al change of design? How to
instruct the contractor by BIM?

CONSTRUCTION INDUSTRY COUNCIL EiEHXES




35. Understanding of cross-disciplinary model
collaboration, office standards compliance check,
dataset validation, clash analysis and detection

Individual

Multi-Disciplines Professional

Deliverables

@90 ' mmm




36. CDE (Common Data Environment)
How to share information for collaboration?

Structural
Central
File

[ .
. Transfer
. File 7
A

_ SHARED

CONSTRUCTION INDUSTRY COUNCIL $£%




37. CDE (Common Data Environment)

Local
File )

gl

Local
=)

Concept of CDE:

 WIP (Work in progress) to share with other discipline / to construction phase
e Publish Information for all discipline to review

e SSOT with record of date and author

* Archive of information from design to completion of project



38. CDE (Common Data Environment)
Commercial Platform — BIM360

AAAS3
I

AUTODESK FORGE

e Common share platform for multi discipline to exchange information
* Can access by different devices online

https://www.youtube.com/watch?v=U20tciM4gBk



39. CDE (Common Data Environment)
Commercial Platform — BIM360

P\ = [
) Iy _— & out

* Change of Model / Information can be recorded with time and author

* Model / Information can be reviewed directly online
* No limit in time and location

https://www.youtube.com/watch?v=U20tciM4gBk
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40. Further Development of CDE

Paiygons Loadzd

Online Multi Discipline platform

* Plugin software to simulate the virtual environment

e Different discipline can involve and revise the design at the same time

https://www.youtube.com/watch?v=DUwBQjjeVsQ




41. Certify of BIM
How to ensure the BIM delivery in Hong Kong?

BIM Team Structure BIM Sub-Consultant/Sub-Contractor*

The Consultant/Contractor* shall propose and establish a BIM team that
are appropriate for the scale and complexity of the Assignment/Contract®,
highlighting key roles and responsibilities of each position, within [14]
calendar days after commencement of Assignment/Contract*. The team
shall be led by a BIM team leader who holds a key position in the
Consultant/Contractor’s* project team structure. The BIM team shall
include sufficient and technically competent resources in order to complete
all BIM tasks and deliverables specified in the Assignment/Contract®.
Notwithstanding, the BIM team shall at least comprise [3] staff well trained
in relevant disciplines. The BIM team leader shall either have corporate
membership of an appropriate professional institution or shall have [5]
years relevant post-qualification experience plus university degree or
equivalent in an appropriate engineering discipline. The BIM team leader
shall have a minimum of [3] years of practical experience in management
of BIM projects or a professional member of the Hong Kong Institute of
Building Information Modelling (HKIBIM) or equivalent. The
disciplinary BIM coordinators shall have [3] years related construction
project experience. The coordinators shall have a minimum of [1] year
practical experience in BIM projects or an associate member of the
HKIBIM or equivalent.

If the Consultant/Contractor* does not have the necessary expertise, the
Consultant/Contractor* shall engage a sub-consultant/sub-contractor® with
suitable expertise for the performance of BIM related tasks. If the
Consultant/Contractor* intends to or is required to sub-contracts the BIM
works to a BIM sub-consultant/sub-contractor®, the Consultant/Contractor*
shall obtain approval from the Director/Engineer* before formal
engagement and shall indicate this clearly in the project team structure.
The  positions of the staff members from the BIM
sub-consultant/sub-contractor® shall also be indicated clearly in the BIM
team organisation structure.

HKIBIM with certify qualification in different discipline

To ensure the user is knowledgeable in BIM operation

Proper training to be provided for Design Author



THANK YOU
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