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A. Introduction
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1. Correct Concept of BIM

Project Life Cycle

An Information Flow throughout Project Life Cycle
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BIM Software Overview Experience
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BIM Execution Process

ion Modeling Process

Project Manager

Define High Level
Business Goal in BIM

Management

BIM Execution planning

Modeling and Applications

Client BIM Manager

Develop BIM EIR
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Contractor BIM Manager

Update BIM Process

Contractor BIM Manager

Y

Develop Model
Breakdown Structure

N

Define high level BIM goals
Define deliverables and schedules

. 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

1. Update Process/Deliverables Based on High Level Goals
2. Update Schedules and resources
3. Update Quality control planning
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Contractor BIM Modelers

Prepare/edit Libraries

Break down model into disciplines
Specify LoD of each components per stage
Listing of modeling/non-modeling objects
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Preparation of standard parts that to be used in project
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High level BIM Goals
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2 Formulation of BIM strategy and standards

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

i AA

Policy Address = Speech = Policy Agenda Highlights = Webcast Press Releases  Videos Other Publications Archives = Contact Us

Policy Address

Ill. Diversified Economy

Construction and Related Professional Services Sectors

111. For the Hong Kong construction sector, the Beit and Road Initiative has brought visions while the
Guangdong-Hong Kong-Macao Bay Area initiative has generated concrete opportunities and made it easier to
achieve results.

112. The Mainland and Hong Kong signed an Agreement on Economic and Technical Co-operation under the
Closer Economic Partnership Agreement (CEPA) on 28 June 2017, which expressly supports Hong Kong's
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 Mainiand. The Government will also deepen the co-operation with Qianhai, Henggin and
Nansha in accordance with the Agreement signed in June 2017. We will continue to discuss with the Mainland
various issues such as mutual recognition of professional qualifications, rationalisation of the work of
“professionals” and “practitioners”, and promote the “Hong Kong management model” already adopted in
Qianhai to other Free Trade Zones.

113. The construction industry has been facing the challenges of high construction costs and labour shortage in
recent years. Hence, the Government 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 piants for the
production of prefabricated steel reinforcement components for use in construction projects. We will also adopt
in the design and construction of major government capital works
projects that are scheduled to start in 2018, and promote the use of this technology 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 local and
overseas construction technologies and to support their adoption by small and medium enterprises

COUNCIL
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The Government of the Hong Kong Special Administrative Region

BT W Works Branch
RER Development Bureau
BN Government Secretariat

HFRBEBEED 2% 18/F, West Wing,

Central Government Offices,
2 Tim Mei Avenue, Tamar,
Hong Kong

B RS R 18 #

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




3 Introduction of CIC’s BIM Standards
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4 Basic concept, advantages and limitations of
BIM design process



4 Basic concept, advantages and limitations of
BIM design process
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4 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.

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



4 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.

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

* 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.




5 Definition and requirements of LOD (Level of

Development)
LEVEL OF B‘ M:ORUM

DEVELOPMENT

SPECIFICATION
October 03, 2017

Draft for Public Comment . 3.1 LOD Definitions
: 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 foot, tonnage
of HVAC, etc.) can be derived from other Model Elements.

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

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

Milestones/Deliverables interfaces with other building systems.

Model
Elements

LOD 400 The Model Element is graphically represented within the Model as a specific
systemn, object or assembly in terms of size, shape, location, quantity, and

orientation with detailing, bly, and i

information.

LOD 500 The Model Element is a field verified representation in terms of size,
shape, location, quantity, and orientation.

Building Systems

PARTICIPATING ORGANIZATIONS

e
\\= The American AGC Of America .ll.L. B e,,; For LOD 200 to 500, Non-graphic information and data may also be attached to the Model
4 Institute THEASSGOATD GIRERAL CONTRACTORS OF AVERC BIM-M 3 A Elements.
223 of Architects Quality People. Quaiy Prjects. e e Tresonry L
'ﬂ Precast/Prestressed USIBD
PCI Concrete Institute " U.S. Institute of
i pouANTINGN

Copyright © 2017 BIM Forum




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

Sub Models

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;

May not developed to same LoD Further sub-division for

operation and versioning
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Geometric standard : Level of Development

100

200

300

400

500

Graphically Represented as a Symbol

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

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

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

Field verified representation with non-graphic attributes



LOD 100

100 Tree as a symbol
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LOD 200

100 Tree as a symbol

200 Tree as a Generic, with approximated size, shape, I¢

CONSTRUCTION INDUSTRY COUNCIL &5 E




LOD 299

LoD

100
200

300

Tree as a symbol

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

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

o Hexipes

N INDUSTRY COUNCIL Bt




Level of Development — Example Tree

100
200
300

400
500

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

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

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

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



CIC Standard : Pavement

Pavement (Carriageway, Footpath, Cycle Track)

LOD | Description Data | Example Image

100 | Approximate alignment, width and spaot levels
of the paving swfaces

200 | Element modelling to include approximate 30
glionment, 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

*  Accurate super-elevation and
longitudinal fall of the pavement
components

Required non-graphic information assocated
with model elements indudes:

Polygon Feature Type *

Surface Material Type *

Paver Type *

Headroom reguirement

(* to match HyD GIS requirement)




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

.
. » STAATSBYGG NORWAY ron FINLAND, SENATTI a
[ By 5. IFC & BIM - Mandatory ¥ - IFC&BIM - Mandatory » | korea

‘e
"* ‘*:h for all new projects for all new projects Lt Public tender
' 2 t since 2010 since 2007

Ny

{ Open BIM/IFC projects
since 2012 , ~m

- | UNITED KINGDOM - DENMARK %
{ BIM obligatory for public BIM-Guidelines, IFC- “"’:"
projects >5MIO € Mandatory for public g:'tv" ;’?d‘;f;_"j’g
. from 2016 i ~guidel
projects > 55 MILL € / e

since 2006

U.S. GSA & ARMY -

BiM-guidelines and THE NETHERLANDS "

tax liability Notice of BIM - GERMA‘NY
from 2016 guidelines BIM obligatory

CHINA

BIM outline for
construction industry
2\ | published by MOHURD
since 2011

2020

J

AUSTRIA 3
BIM standards &>

since 2015
‘ -

fr BIM Obligatory
L' 2020
3 <~ HONG KONG

i

BIM obligatory
2017

Sustainability analysis for
ITALY y modelling of existing
BIM projects planned SINGAPOR structures

since 2012

BIM obligatory for new
projects

from 2014/15

BIM basis needed for public
tenders on public

since 2012

BIM obligatory for planning

i
4 application 7
since 2013

9 2017 CADENAS GmbH - »




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

uDC ;
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Unified standard for building information model application
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8 Identification of the

uses of BIM
BIM Use Feasibility | Design |Construction
and Planning

Design authoring 1 | Design Authoring 0 M M
. . . 2 | Design Reviews O M M
Design coordination 3 | Existing Conditions Modelling 0 0 M

Estimating and cost management 4 | Site Analysis o M
4D BIM for construction management 5| 3D Coordination M M
. . 6 | Cost Estimation O O O
5D BIM I.e. 3D + tlme + COSt - 7 Enginccring Analysis 0] 0)
Environmental and engineering analysis 8 | Facility Energy Analysis 0 0
ViSU a I ization 190 :ustail;ability Evaluation O O 0

. . . pace Programming O O
Model federation and validation IT | Phase Planning (4D Modelling) 5 M
Site supervision and safety management 12 | Digital Fabrication 0 0
13 | Site Utilization Planning (0]
14 | 3D Control and Planning 0]
15 | As-Built Modelling M
16 | Project Systems Analysis 0]
17 | Maintenance Scheduling 0]
18 | Space Management and Tracking (0]
19 | Asset Management 0]

Drawing Generation (Drawing
20 Production) M M
Legend:

M — Mandatory BIM Use for the mentioned stage, including that carried forward
from previous stage.
O — Optional BIM Use




B. BIM in the Design Development Stage



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

BIM PROJECT EXECUTION PLAN

VERSION 2.0
FOR

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
by The Computer Integrated Construction (CIC) Research Group of The Pennsylvania State University. The bSa
project is sponsored by The Charles Pankow Foundation (http://www.pankowfoundation.org), Construction

Industry Institute (Cll) (http://www.construction-institute.org), Penn State Office of Physical Plant (OPP)
(http://www.opp.psu.edu), and The Partnership for Achieving Construction Excellence (PACE)

(http://www.engr.psu.edu/pace). The BIM Project Execution Planning Guide can be downloaded at
http://www.engr.psu.edu/BIM/PxP.

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

r . CHARLES PANKOW

' FOUNDATION
'Y Construction  PENNSTATE bUildiﬂgSMﬁBTQ”iQﬁ(Q‘

Industry s Office of
BE instiue Physical Plant
L ,A)
V Mc['Te'f::‘e's'ch'imeu‘gﬁmsﬁ‘m&m Avj



1. Pre

naration and development of the BIM

Project Execution Plan and compliant check

of t

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

ne BIM Project Execution Plan

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




1. Compliant check of the PxP

QUALITY CONTROL CHECKS:

The following checks should be performed to assure quality.

CHECKS

DEFINITION

RESPONSIBLE SOFTWARE FREQUENCY

PARTY PROGRAM(S)

VISUAL CHECK

Ensure there are no unintended model
components and the design intent has been
followed

Detect problems in the model where two

INTERFERENCE building components are clashing including
CHECK soft and hard
STANDARDS En\surc that thc“E.EII‘ﬂ land AEC CADD Stapdard
CHECK have been followed (fonts, dimensions, line

styles, levels/layers, etc)

MODEL INTEGRITY
CHECKS

Describe the QC validation process used to
ensure that the Project Facility Data set has no
undefined, incorrectly defined or duplicated
elements and the reporting process on non-
compliant elements and corrective action plans




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




3 Desigh modulization and optimization in BIM

[ Wall Schedule [ Ceiling Schedule

[ TYPE [ anen [ Voume [ cCom | | Type [ s [ volme | comt |
302.785 m' 36372 m' [184m*
3864w 52406 m' (289 m*
34022 m' 1456 m'  [0.08 m*
18100 ) [23t6m'  o42m
2551 m') lame [020m
4269 m' 13508 m'_[0.77 m*
335,453 |
3340 '
1.963 m’|0.00 m*
0.532 m'[0.00 m*

|Viny! shoet Skirting - 25 mm 11898 m'|

|Washable & anti-moutd acrylic emulsion paint - tmm 60879 m'|

Grand totat: 117 924684 m'

Chair Schedule Table Schedule I

|_Type [TypeMark| Coumt | Cost

|
]
I — ]
|
|

I
[T o] com | ot |
[

PE T ]

[ Bed Schedule
[__Tywe  Ttype Mark] Count [ cost
TV Schedule
SIS L. [_Type___[Type Mamk] Count | Coat |
[Non Siip, Resilient & Hardwearing vinyl sheet - 3mm 241 202w
Curtain ] [rcene Jrser  Jo I ] [Non Silp, Resitiont & Ward) - Smm 54.046 ' _|2.70 m*
| Type [ TypeMark | Coumt | cCost |
[ C ' ! [ AirTorminal schedute | | Curtain Panel Schedule
I Cabinet Schedule | Mark | Count | Cost | TYPE | Typesark [ Cowmt | amea |
[ Tme rypetark| coumt | cost | [oizm 0
400 x 400 2 1 2267 m*
tandard 2506 |4 1100.00 (600 = 100 2 7 30T o
700 x 250 a0 1 2267w
1200 x 100 0 1 2267 m*
[ Shower Cubicle Schedule ] Grite i i Glazing with Aluminium Ssck Panel 2 —
CTP.CWP-ACD-Single.
[ Twe Trypowan] comt | Cost | [notun AicGrite s [CTP.CWP.ACD.Single Glazing with Aluminium Back Panel f 2267 m"
[Supply Alr Grille = CTP.CWP-ACD Single_Glazing with Aluminium Back Panel 1 2267 m*
PRaN: [eioums | [Transter Geille 4 [CTP-CWP-ACD-Single_Glazing with Aluminium Back Pans! 1 2267 m*
[CTP-CWP-ACD Single_Glazing with Aluminium Back Pansl O 2267 m*
[ Water Closet Schedule I [CTP-CWP-ACD-Single_Glazing with Aluminium Back Panel 1 |2267m*
| Type [Type Mark| Count | Cost | CTP-CWP-ACD-Window
[CTP-CWP-ACD Window 1 1433w
[weaot Jr2soe |1 | ] [CTP-CWP-ACD Window 1 1433 m*
[ | cTP.cWP- 1 1433 m*
CTP-CWP-ACD Window 1 1433 m*
[ """"":.‘ b c-u] e Ttype Mark] Coumt | cont | tm:: AC Window { (XET
[eas Ises [ T 1 rLE ] e [ Fixture Schedule |
Lighting
| FAMILY | Twee [ MARK | Coumt |
[ Door Schedule ] M_Downlight - Recessed Can
L famiy | Mark T Tyee | DocrRating | Coust | Cost | [M_Downlight - Recessed Can [m— 10 l
[Flush UneqDbl  [118 Type A3_1400mm |- 1 T nt - 120V
x 2100mm BTG
Flush Singlet 118 Type A1 500mm |- 1 PB_LTG INT_Fluorescent Noa-Hosted 230V 1 x [« ]
X 2100mm aow LED
[Flush ! 120 Type A1 900mm |- 1 T5 Fluorescent
g X 2100mem 75 Fluorescent T [ 10 ]




3 Desigh modulization and optimization in BIM

Wall Schedule | Celling Schedule |
| L Type] Area] Volume] Cost
Fen [[500 x 1200men Grel] 70572 ] TeT0 ] ]
Finsh
Finzh
Finzh
Fiien] [ Floor Schedule |
Firush [Mee T Avea] Volume] Cost
Finah
Firssh [ACD_carpet tie on soreed 50mm [_7osrzm] ssaam] ]
| Chair Schedule | Table Schedule | Computer Schedule
Ty Type Mark_[Count]Cost] [T Type Mark Court]  Cos] [Mpe [TypeMark | Count] Cost]
[ TChair T 37 ] [f00x1600mm [vable 1 ac Inéel_Computer_4508 1
Cabinet Schedule | [ Locker Schedule [ Screen Schedule |
[Tipe [Type Mark_[Court] Camt| [Type [hpeMark  JCount] Com|  [Tipe [rypemark T Court] Cost]
T000mm [Cabiret T [oche 3 Row_Jocker - ] C_SCRACD Soreen_[Saeen 7
| class Board schedule [ Window Schedule || Projector Schedule |
Typ [Type Mark_[Coumt]Cost] [T, Type Mark Count]  Cosi] T Type Mark Count] Cost]
688 [Gisss Board] 1 [0830 x 1220mm JWincow T4 ]  [CFCVPR_ACD Vidso projecior [Proecior | 1 1
| Aiarm Bell Schedule | Fire Extinguisher Schedule | | Camera Schedule |
T [Type Mark_[Coi] Cozt] [T [Type Mk Coun]__Cos B Type Mark | Court Tost
[FSFAD-ACD-Aia [Alem Bell l 1[ I FS-FAD-ACD.FE[Fire Extinguasher 1 [225000ceg [Camesa | 1] ]
rm Bedtl Grand totak: 1
Grand total: 1
[ Telephone Point Schedute | [ Exit Light Schedule Fiashing Light Schedule ]
[Tiee [Type Mk _Court[Cont] [Type Thpetoe  Jeon] Co| [rm Trevias ]G] )|
al Ky X A Lignt |Fsus.mk.5m LGT I | 1 | |
Grand wotal: 2 Grand ol 2 T i
| Smoke Detector Schoduh Break Glass Unit Schedule ] Electrical Socket Schedule I
[Type [Type Mack Ifyw IType Mark [Count] Cost] = [hpeMank [ Coun] Cost|
IT«)_Tomg Sk l | @n« lmca.uum] 1I ] Ig.:ﬁ;f:;?mrmsﬁm lﬁu:mrj I a] ]
Grand total: 2 Grand fotal: 1 Grand totat: 8
I Sprinkloc Schedule Speaker Schedule I Internet Socket Schedule I
[Trpe ™ Tiype Wik ] Couni[Cazi] Lw [pe Type Mark T Cauei] Cosl]
SPRMTRSPR Sprinkler I ‘I | LEELF-ACD-Iemet Socket I;:,: I 2] ]
Gﬂ\‘l fotal: 4 Grand fotak: 2
c"nam- O
[ Lighting Fixture Schedule |
Door Schedide T Suminance] Type Mark | Count] & L.
TRP S
Faemiy l Mark ' Type I Tag ] Court I Cost |Em¢wmumws“g=nml nzulu;u | 18] |
0 Grand lotak 16
Light Switch Schedule 1
0 [Type [fypeMark | Count] o
IELWELTD-AKXLIM TWAY LGT lugn Swdch l 2I |

Grand otak 2




4 Demonstration on model authoring and cost tools

— Autodesk Revit, Civil 3D

— Gaphisoft ArchiCAD

— Tekla Structures

— Bentley Architecture / Aecosim Building Designer
— Nemetschek Vectorks

— Gehry Technologies - Digital Project Designer

- Cost X

R

AUTODESK"
REVIT"

& Tekla

AUTODESK
A AUTOCAD CIVIL 3D
cap | 2017

#¢_Gehry Technologies

DigitalProject™ <




5 Commencement of design model authoring

4

Landscape)

P,

ME

(Architecture, Structure,




6 Introduction of the advantages of making
early decisions in the design process

Yor—>

l L)
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'
1
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Opti

ns Studies angd Analyses (Environmental, Energy, Cost, Comfortability, efc) SIE#HI %2 B Sk (GRS - Hl - A - FHESE)
I Jo—>

T

BIM Model " ZRSERIERABA , =
Sketches %Ilé i :
| . — s e 5
Rendéﬁﬂg Images (Presentation) 1z f8 M (IR Rendering Images (Marketing) ~Zf# (5381
: [ b 5 i =
Prf:sduction of Plans, Slections, Elevations and othér schedulesl SHFFEE - SmE ﬁiﬁ[ﬁlﬂﬁfﬁlmi‘i
: ! == o=t
' Area Scheduje Control 3z s E 2 : ! :
! ; ‘ | we— | :
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BIM Enables Sustainable Design

Conceptual Design Design
Design Development Validation

Conduct whole building
Use early-stage

massing models

energy, water & carbon Make detailed design
analysis

» Optimal location « Benchmark energy use e+ Adjust rooms and zones
* Building form « Recommend potential * Size and shape individual
- Orientation of building savings openings
design » Study alternatives * Design custom shading
devices

» Choose optimal materials

CONSTRUCTION INDUSTRY COUNCIL EiEXEZES



Structural Engineering — Design

" Drawing Production
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Clash Detection Analytical / Design Model — ETABS / ORION

Source: Hong Kong Housing Authority



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

Building Services Installation

| Air Condition Installation |

i

FEIectricaI Installation |

/___E_,ﬁ :

| FS Installation



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

Building Models for Virtual Design & Construction
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BIM Enabling Safety g T22es

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

4

Source: Hong Kong Housing Authority
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http://www.cadtobim.com/what-is-bim.html

Clash Detection

Building Services, False ceiling, Structural Elements

- Check clashes before build
- Minimize number of variations & avoid delay
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Model Geology in 3D Environment

Integrate geotechnical data into construction process

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.

Source: AU2015 Gary Morin, Keynetix Ltd. —



Geotechnical Investigation
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Calculation with BIM

The BIM concept supports a wide range of calculation and
estimating activities:

Window List

Window Name W Multiside Fix 13 W Triple Sash 13 VW1 Casement 13
H Quantity 1 1 1
* (Quantity take-offs From Room Nurrber
Wx H Size 1,000x0,951 1,500x1,500 0,900x 1,500
. Orientation R L L
[ D - d h d | Wind: ill height 0,900 0,900 0,900
0 o r W I n OW SC e u e S V\ﬁ:dzz :Ieaderllgight 1,851 2,400 2,400
.
* R I t — — —
O O m nve n O rl e S 2D Symbol . 1,000 . L 1,800 .0,900

e (Cost estimations

0,651
N ¥
L
1500/
1,500

I'd 3D Front View @ 4 i >
1000, | L

- , 1500 0,900,

/ i@ DoorTag - 2 Door schedule =
ﬁ @ Window Tag [ window Schedule
-~
i Room Tag - | | Room Schedule "|

Eé Renumber Prop “ Space Schedule - BOMA

54
space Inventory Schedule




Facility Management 2
* As-built BIM model

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

DWF Viewer 3D

Basic Information e.g. height, type of glass Detailed Drawings



7 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

e Eh Vim Dy Sekct Mody Model Oielay Coulots Locs Hwo || [1300 [2ffa0i [2][Gectmreen <] ) 5
PEQ@@&sns ©N NG [PEEHARR
s Grid P

7
b £
s \

Conceptual Design Design Development




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



8 Information needed for effective analysis of
the conceptual BIM model
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9 Overview of conceptual analytical tools

Site context and massing study,

sun shading study,

daylight analysis,

airflow & ventilation study,

visual impact & view corridor study,
wind tunnel simulation,

structural analysis etc.



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 Ko




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



BIM Adoption

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



BIM Ad¢ pt
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BIM Adoption

HONG KONG HOUSING AUTHORITY PROJECT

|

B

- B

B

P = -

)

2
S o e e e

L

S

LS
Pl 2 R BT e,

| o

14
b | 4
P
» :
b
i g
Ll b
Iy '!"u ;
L= ) ¢
}u 2,51 b
L 1", ¥
55
[SBalt
3
Pt
| I8l
Ll
bl
¥

| T
&)
H
;B

‘LI

S —




BIM Adoption

HOUSING AUTHORITY PROJECT

BIM Technology in HA — Current Applications

Visual Assessment . Daylight Analysis

Wind goes through
the windows anr%
s lmproves the wi
= conduibn

—

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



BIM Adoption

HOUSING AUTHORITY PROJECT

BIM Technology in HA —Current Applications

Optlmlzatlon of Foundatlon De3|gn Site Safety Planning for Construction, Demoliti
= = \ ]

CONSTRUCTION INDUSTRY COUNCIL Eﬁﬁ%g



BIM Adoption

HOUSING AUTHORITY PROJECT

BIM Technology in HA —Current Applications

Co-ordinations of Serwces/Utllltles
Design

& PLANNED
PROGRAMME

® ACTUAL
PROGRESS




BIM Adoption

HOUSING AUTHORITY PROJECT
Contractor’s Applications

Site Layout Plann/ng Clashes Study

Rebars Fixing & Services Installation Collaboration

SOIOOXTSIDFOF BOTTOMALEVEL 4135
OF BOTTOMAEVELAL 35 - e

HESWITHSTRUCTURAL RERARS.
CLASHE SWITHATRUCTURAL REBAFS- g i

JUNCTIONBOX 100X 30007S(D)
OFBOTTOM{EVEL 41 35
CLASHES WITHSTRUCT URAL RERARS.

Ada Fung (2013). Application of BIM and RFID Application of BIM and RFID in Public Housing Projects in
il lausing Fraiacle.CIGI L 10 Soniersann Canierence,




BIM Adoption — Commercial Office

Redevelopment of Hennessy Centre

500 HENNESSY ROAD
CAUSEWAY BAY, HONG KONG

‘GEARUP INVESTMENT LTD.

ﬁ Gammon

/
PLEASE PROVIDE OPENING HEIGHT AND DETAIL =

OF THE CABLE RISER DUCT AND LIFT L01 TO L04| FiniE

UP TO UPPER LEVEL -

OPENING HEXGHT AND DETAL.

FIRST FLOOR PLAN (PODIUM)

ARCH'L. PLAN REF: DWG.NO.2-08-L
=

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

Type: Commercial

Scheduled Time of Completion: 2012




BIM Adoption — Private Residential Project

The University Heights Redevelopment
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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

qupr T, e (NI T,

% AR .rﬁ.::.l,:’_’]

rh’:r' 4 ST g BIM Partners:

‘ ) d ! Yol . . ) o
8 A i e Andrew Lee King Fun & Associates Architects Limited
e Far East Consulting Engineers Limited ¢ CM Wong & Associates
Fig. 05 Jp'.uu‘d views of Navisworks 40 simulation 1o visualize the construction process of site m'malmlwo'l and lelted ° Rlder Levett BUCkna” leited * Atkins China Limited

basement structure ° Vircon Limited

Autodesk Far East Ltd. (: Ol?),ﬁutede Kk BIM Award 2 E)-l?;{l_-lﬁon “Kon --"]\_/I’z%ca'g and Taiwan




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
¢ Atkins e Sweett Limited e InteliBuild
e Leighton Contractor (Asia) Limited

e Gammon Kaden Joint Venture

" Autodesk Far East Ltd, (2013), Autodesk BIM Award 2013, Hong Kong, Macau and Taiwan



BIM Adoption — Airport

Airport Terminal: Midfield Development Design Consultancy Services

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 ¢ Aedas
Limited e OTC Limited e Atkins China
Limited e Bo Steiber Lighting Design




BIM Adoption — Design and Build

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

. Use of BIM for renovation project

PLATINUM
SHE AR V0500

HKGBC
BEAM Plus
R R

BEAM Plus

89 O Interiors V1.0
Total Score: °

Platinum

Completion Year: 2015
IFA: 794sgm

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

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

BIM Consultant: Vircon Ltd.

- i
e\ —

From Hong Kong Green Building Council (2016)



BIM Adoption — Full BIM

Xiqu Centre

T N P v

[

o oAutodesk FanEastLid. (2015),

desk BIV Ava

Image courtesy of BTA & RLP Company Ltd.

|

Company: BTA & RLP Company Limited

Project: Xiqu Centre

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

Scheduled Time of Completion: 2017

BIM Partners:

e West Kowloon Cultural District Authority
® Buro Happold International

e Rider Levett Bucknall

e Atkins China Ltd.

e Front Inc.

¢ Hip Hing Construction Co. Ltd.

¢ Kingsfield Engineering Ltd.



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

o o Autodesk Farn East Ltd, (2015),-Autodesk-BIM Award 2015, Hong Kong, Macau and Taiwan



BIM Adoption —Revitalization Project

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

L—!—-l-’?a-i:

pReservation
Revitalisation
st

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

e Vircon Limited

Autodesk Far East Ltd! (2017),-AutodeskBiM Award 2017;:Hong -Kong,:Macau and Taiwan
B D



BIM Adoption - Landscape

The Use of BIM for Landscape Design — Landscape Information Modelling

Image courtesy of Architectural Services Department, HKSAR 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

.4}, Scheduled Time of Completion: 2015-2018

' BIM Partners:
¢ Vircon Ltd. ® Kalloc Studios Asia Ltd.

o 0| Autodesk Fan East Lid, (2015). Autodesk BIM Award 2015, Hong Kong, M




BIM Adoption - Heritage

HERITAGE

*  Use of BIM for Heritage Record and Further Design

4 e

(| mm vicon

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
surrounding area through exhibitions,
guided tours and workshops

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

Scheme, Resource Kit




BIM Adoption - Heritage

TERRESTRIAL LASER SCANNING AND BIM

BIM Model

Point Cloud Data

Room Schedule |
rMame Area |

Room 01 10 37 m=
Room 02 6 65 m*
Room 03 24 67 m*
Room 04 24 61 m*
Room 05 453 m*
Room 06 2189 m*
Room 07 24 256 m*
Room 08 2320 m*
Room 09 10556 m?
Room 10 748 m*
Room 11 25 21 m*
Foom 12 24735 m*
Foom 13 297539 me
Foom 14 955 m?
Hoom 15 4730 mA
Hoom 16 ENEN
Hoom 17 FAE mA

& Hoom 98 154 mE

Drawing Production and Quantity Take-off



Create Parametric Road Model

Surface/DTM Model




Modelling Methodology : Site Formation

Slope Analysis




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
Strata/ Sub-surface Surface DWG/XML Terrain DGN/DTM XML
Bore hole (GEeX‘:teizi‘Q:;a' DWG (GINT) DGN AGS/XML

CONSTRUCTION INDUSTRY COUNCIL &5 E




Modelling Methodology : Utilities Model

round Data =

Drainage Layout Plan_Rev R-

LR D
Active Dravaing View -

= ) Drainage Layout Plan Rev R-20180417 ~
% Points ®: /001wy
o e i
@ Point Clouds @ 7 I51A 4wy 3
@ PO dwwy |
(& Surfaces ﬁnn»u:om
1= Alignments Combined CRPL_POLA_DO1_LOSCdwy =
=7 soktbrpsope itwy
- Feature Lines W ol g : g
% 9 Sites e ] ¢
4 i SPO_cign gantry_ 1B8119.rve |
B3 Catchments s ik CLP Cabde_A vt e
S Carth MM_A vt ’ 4
i 1 Pipe Networks e 0 A |1
39 Pressure Networks A Water o sosrn [
W Comdors o TR |
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¢ s n
_Yemp X
] View Frame Groups 0 CF Parapet Sobddwy
. : @ POL130%00 Sy
= [ Data Shortcuts [CACivil 3D Projects\Demo] SRACAD-Borvier 205530t
¢ e $101.dwy
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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
Manholes C3D: Structures DWG SSU: Cells DGN N/A
Valve, Bend, Fittings C3D: Fittings DWG SSU: Cells DGN N/A

o1 Utilities could be modelled in C3D/SSU or Revit/AECOSim

1 Key Consideration

o Interfaces with Terrain

o Storm drainage analysis




Storm Drain Analysis

Catchment Palygon
Manhole and pipe data
ot From BIM
Road Model ES'?I.‘;B% (r )
Modify Pipes and
WaterShed/ Overlay of soil/ manholes layout i
Catchment Aerial information
Analysis in GIS database {Existngworkiow " T T T N
T ! !
i ' \ ! Yes
! . |
w .
2 i Schematic Layout Lol S P! Hydralic analysis | | e 5 Generate Plans,
H . i I as
& ! of Pipes 1| (8D Submission) (Infoworks) : Anrais? Sections and
| ' I | schedule
: I ' T '
! 1 H 1 i
: | I | .
! 1 [P b o m e ! :
| 1 1 ;
! ! ! ,
! 1 ! |
I 1 1 :
! I ! Export Manhole Import back to BIM i
[ | | and Pipe result
! i i :
I I ! :
: ! I i
| | | ;
! I I i
I i [ 1
N L e e T N = RN Bl Lo =
: I ! i
 oscooosos R dooocoess , | :
! Y Y '
' '
' ll
' '
' ]
2 : i
€ 0 '
[ ' '
é’ : Catchment Polygon Manhole and Pipe : ManHole Schedule Drawings
5 ! data ! (BD Submission)
1 Info Exchanges for Infoworks _ _ ___ _ _ __________ H
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10 Constraints of conceptual analytical tools and
decisions made on their basis




11 Applying selected analytical tools to a validated
model

| 27.00000
25.25000
23.50000
- 21.75000
20.00000
 18.25000
16.50000.
. 14.75000
13.00000,
11.25000
9.500000.
7.750000.
6.000000
4.250000°
2.500000°
0.750000 -
-1.000000
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12 Understanding the results of analyses and
drawing conclusions for the project

Editing: Lighting Efficiency | Editing: Lighting Efficiency Editing: Lighting Efficiency u

Lowye Lot loog Lom Vomgy Lo




C. BIM Model As A Project Database



1 Basic application of BIM model as a/an database/
objective database

* 3D - =#EEEHHAY - 3D Model

o 4D - 2Z2¢3HE] — Scheduling

« 5D - TJREPH]Z= — Quantity Surveying

o 6D - o EFEME4TMT - Sustainability

o 7D - ¢ E HEE A — Facility Management

Addition of Information in BIM!



Hierarchy and organization of a project database

@N BI

MS

Hierarchical Building Information Relationships

BUILDING

Or Structure

| { Attributes
Metrics

IFC objects, relationships, space

:" SYSTEMS —Ex Structural, MEP. Flooring, Ceiling, Exterior, Walls
s ——
il (T s
. ub-Systems | | T :
¢ |(part of systems) | Components Metrics ] i
< SPACE-Vertical Horizontal, Empty %
: [Level (Stories) i
l Vertical ]' Metrics
=-. .-=
+ OVERLAYS - Typically associated with building hierarchy elements. "

Example
Furniture
Equipment
Phone

Example
Rentable Space
Circulation Area

Financial
Classifications

Example

JALREAsaaRss sk ansannasnnny,
.

Example
Secure Areas
Systems

Example
FCA.MDI

Personnel Space Assignment

Business Group

Example

in
Hie 5 Marketing

Groups

-
*tisnssswsssnnannnnnnnnnnnuns?®

Administration

' .
N SN N NN NN NN N RN REES NSNS EE NN NN NN NSNS NS EENEE RN RN

Systems represent the physical
entities of the building. Systems use
NA classifications such as Omni-
Class and Uniformatand are
transported/exchangedvia IFCs

Space is physical in nature, butcan
be unbounded (have no or cross
physical boundaries) butit will always
be tied to the physical structure or
systems in some way

Overlays are more abstract data -
organizational, operational, functional,
financial, non-fixed assets, resources,
personnel etc thatis data tied to the
Systems and Space

Reports or Extracted Data from BIM
(examples from all classifications)

[ Area Gross ]

@ NIBS 2006




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

(2

Project Execution
* Management




Challenges managing Process and Deliverables
(Design Phase)

‘;0 D'ays 3 Months

roject Initial Detail |

Execution Plan Model Planning Final CMS
6 Months (T) 9 Months (T)

— Coordination Planning
<_Qﬁ.I£D.A.\thQ.LLD.L> Completed Completed Tender
< 3D Coordination >

Conceptual Design, Analytical, Visualization Coordinated & Planning Tender
Disciplinary Model
Model Model Model Model
250 250

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




Design/Changes/Deliverables Management

Modelers

Version

Check Out
File

Engineer Keep Version

(IIIIIIIIIIIIIIIIIII

(lllllllllllllllll. E
: : lllllllllllllll ) Coord|nat|0n
a lllllllllll EEEEER Phase
Planning
Version
Project Lead
BIIVJI Auditor Approval Publish [ B
QC/QA Model =
— Drawing
Production
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Folder structure, Control Spreadsheets, & Naming
Convention

INLS-S3
dO1-S3
V-d1S-4S
INLS-43
nn

o EE.E

TOWM

T
Change Order/Description Sketch/drawing/Incoming Files

Initial Survey out of date Initial_Survey.dwg \ggg- \Z)Ig-

Latest Released COR- | COR- | CMS- | CMS- [ CMS- | CMS- | CMS- | CMS-
200 | 200 | 100 ( 100 | 100 ( 100 | 100 | 100
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Phase Planning Management

Modelers Engineer/ Animation
Keep Version Auditor Party

Shared Create
Model 4D Model

Keep Version Keep Version

Import Shared Published

.... C t t. ...:

. ONSEHUCHON 4DMS Detail 4DMS :

: Program . CcmSs/

\ 4 Keep Version .
— P ===x=®»l Vijsualization/
esign Clashes/ Animation
Change Optimized?

Approve? BT

Program

Temp Work
Modelling
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Drawing Production Process

Design

Change
Keep Version A
Modelers Engineer/ :
Publish Auditor -
Civil3D Model =
Keep Version Keep Version E
Drawing Create Annotation/ Export SHARED -

Model View/ Sheet Markup CAD/ PDF Drawings

Keep Version

Publish
Revit Model

Approve?

Keep Version

Published
Drawings

CONSTRUCTION INDUSTRY COUNCIL Zi&%3®



Generation of Documentation

* General Concept

— Link Models > Generate Views > Generate Sheets
— EXPORT to CAD (civil) /PDF / Light Format
Extracted from Model

— Layout

— General arrangement

— Sections

Hybrid CAD/BIM

— Standard drawings
— Detail drawings (or in BIM)

CAD Standard compliance is a BIG Issue




BIM Documentation

. Documentation /
g:::!llllllngﬂon Drawing Production /
Analysis
Model Files vs Drawing Files ;
|
| . CID

Sheet File P

Drawing / Model Register = |

Purpose 1 :
eg Presentaton

Model File B

%‘
Model File A
Vs

Model File B
sheet File 0 Il
ol Mol fec
* A, B, C - Representing different discipines Purpose d :

|
|
&g Archtecture, Structute, MEP | eg Cost Esl;nnle!OTO Schedule
|
|
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Documentation Control Spreadsheet

Drawing Version Tracking

< <
o o
Q. Q.
(") (1]
= =
 |m
w w
= Z
s s

WNI"S3|}19POIN
8mp'sa|yjapoN
Smp'sa|yjapoN
8mp-sajyyapoN
8mp-sajyyapoN
3mpsa|iyapoN

IS Drawing title File Name Revision/Date

Drawings files Drawingfiles.pdf
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e L L
Common Data Environment

Design Model Model Tender Drawing
B B&S B Drawing Addendum No.1
B Master Model ~ 4DMS Addendum No.2
Link Model (Zone A) L Vil
Subitem L
— Works Division 20171219
A C3D model

N 4DMS

8- Construction Program
b 4D model




Project Execution — Technical

Environment
S
iy e
Modelling
Techmea
Environment
38 ¥ 3 34 &
¥ 55 PEP (il
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Format and Software

el Lol [ R
C3D RVT ABD
Format Format Tools
Y IFC XML

Alignment-based Road Model Y o Latest Version support ALG

Topography-related Site formation Model Y Y XML o XML-based Text file
Strata Models (Plugins) GEO GINT XML HolebaseSI N CO Bl e
Utilities Model Y Y SSU Y IFC XML
Bridge Segment Model Y OBD IFC B BIM/ FM Standard
Bridge Substructure/Superstructure G G IFC o PAS1192-4
Tunnel Model Y IFC Sub Assem o XLS file 13 tables
composer
Retaining Wall Model Y G Y G IFC [ 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 &




Project Execution — Exchange for BIM
Application

£
(®)
Exchange
¢ r
ﬁ PEP
Applications

* Validation



Section and Annotation

000000

0000000000

Chainage

Manual

Annotation
Y

000000

4_'1 Offset and Elevation

1
i
i

Ho -
L: \L |
Y,
~12.850 L% \ / 3 e -
| oy L \
| 3 ™
g

, Bandset

H B ¥ [ g 1] £ S = B z g g ] 8 § g g ] ] 2 - 3 " L ¥ H H H H

CEERFBRHEEREEEEEEEREEEEEEEEEEEEEEEREEEEEEEREEE RO R e AN e R e e e - ArRnrrurrererernnn 88 4| rrernee
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Information Accuracy

Autocisk Navismorss Manage 2016 (NOT FOR RESALE) _Fina Modesmd

Properties x

Item |Autode5k Material | Revit Material | Element ID | TimeLiner| * | *

Property Value
Name S00x600x55x55P G
Type Structural Columns
lcan Geometry
Hidden No
Required Na
i Material Steel, 45-345
Source File M-LMX-L10-8TR-20170111.nvt
Layer +0.00mpD
11111111111

sovioNG 017 490 (10
X: B28817.965 m Y- B0B421 909 m 2: 22075 m




Scanning and Verification

Mobile Scanner Point Cloud Verification

B stalled to * out of @ -riss @ cocused @ - norenougnvaa
lerance tolerance

’s “stop light” variance classification gives you a quick overview of construction quality




4 Digital information/document

rom a BIM model

s obtainin

<Room Finish Schedule>
A B 5 [ D [ E | F G H
Finishes
Number Name Base Floor Wall Ceiling Area Comments
19
53 =
204 I
205 I <Furnifure Schedule=
206 [l
557 A | B c
208 d Family and Type Count Cost
209 i
210 ! air-vip!
217 3| | Couch-Vi E
M_Chair-|
:ﬁ t W Tabie <Hardware Schedule=
218 if [rabi- A B c I D I E I F 5 H
217 i Key Name i Hinge Set Lock Function | Egress Hardware | Closer Stop Kickplates Hold Open
5iE il [Window
219 I [Eeril 1 3 Butt Classroom Lock 7] [ ]
220 g 2 3 Butt Pricavy Lock ] [ ]
221 I 3 3 Butt Entrance ] [] ]
222 4 Pivot/Spring || || ]
223 [l
i: i Q Schedule: Door Schedule - rac_advanced_sample_project.rvt
iﬁ 'E <Door Schedule>
28 A B = D E | F G H
2 4 Size Frame
ii? Door # Width Height Hardware Group Type Material Fire Rating Comments
22 1 1A 1830 2134 3
22 [GE 830 3734 3
;i“ e 1830 530 3
= 101D 1830 2134 3
103 915 2134 (nonej
1044 915 2134 (nonej
1048 915 2134 (nonej
L 105A 915 2134 (none)
1058 915 2134 (nonej
106A 815 2134 (none)
1066 915 2134 (nonej
108A 915 2134 (none)
108B 915 2134 (nonej
109 915 2134 (none)
110 915 2134 (none)
11 915 2134 (none}
112 915 2134 (none} 20 Minute
114 915 2134 (nonej
115 1830 2134 (nonej
116 915 2134 (none}




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

A B C
1 [Title COBie
2 Version 2
3 |Release 4
4+ Status IFC2x3
 Region en-UK
6 Purpose This COBie spreadsheet is an ple file that comes with the COBie Extension 1.0 |
7 Outline Individual worksh are organized by project phase as shown below |
8
o [Al Phases [Sheet [Contents |
10 |Contact |People and Comp |
12 Early Design Worksheets Sheet Contents
13 Facility Project, Site, and Facility
14 Floor Vertical levels and exterior areas
15 Space Spaces
16 Zone Sets of spaces sharing a specific attribute
17 Type Types of equip products, and materials
18
19 Detailed Worksheets Sheet Contents
20 Component Individually named or schedule items
21 System Sets of ponents providing a service
22 A bly Constituents for Types, Components and others
27 Connactinn I nnical connactinne hatwaon comnnnante
A B8 [ D E F G H 1 J K L M N 0 P Q
s i 5 ! % § 5 i
<
SRR AR AR AR RR AR A! ;
AL RS A HN R B s RN
Lighting Oin/a na Autodesk ing []2bf19293{n/a na na n/a na na wa \n/a
hting Onva na Autodesk 2bf19293{n/a n/a n/a na na na na na
Lighting On/a na Autodesk 1 2bf19293{n/a n/a n/a n/a n/a na na n/a
Lighting an/a n/a Autodesk | Lighti 2bf19293{n/a n/a n/a na n/a n/a n/a n/a
lave@a Lighting Oin/a n/a Autodesk 2bf192931{n/a n/a n/a n/a n/a n/a n/a n/a
27 Lighting 0%2016-03‘ Lighting Oin/a na Autodesk 2bf1! na na n/a n/a n‘a na na n‘a
28 Lighting Dd 2016-03-1Lighting On/a na Autodesk 2b{1 n/a na n/a n/a n/a na na na
29 Lighting D 2016-03-1{Lighting On/a n/a Autodesk 4477, n/a n/a n/a n/a na na n/a n‘a
30 mw#zowoa- Lighting n/a n'a Autodesk I na n/a n/a n/a na na n/a na
31 Lighting O dave@aul 2016-03-1Lighting in/a n/a Autodesk n/a n/a n/a n/a n/a n/a n/a n‘a
32 Lighting D 2016-03-1Lighti na ) Autodesk i dBd1a613n/a |/a |n/a n/a n/a n/a na va
33 Lighting D 2016-03-1Lighting Oin/a na Autodesk b1 n/a n/a n/a n/a na n/a n/a n/a
34 Lighting O dave@aul 2016-03-1Lighting Oin/a n/a Autodesk b1 n‘a n/a na n‘a na n‘a n‘a n‘a
35 Lighting F 2016-03-1Lighting F|Spaces_2n/a Autodesk badde294/n/a n/a n/a n/a n/a na n/a n/a
36 Lighting F. 2016-03-1Lighting F|Spaces_2n/a Autodesk badde294|n/a n/a n/a n/a n/a n/a n/a n/a
37 Lighting F 2016-03-1Lighting F|Spaces_2n/a Autodesk |Lis n/a na na n/a na na na na
33 Lighting F) 2016-03-1Lighting F|Spaces_2n/a Autodesk n/a na n/a n/a n/a na n/a na
38 Lighting F dave@aul2016-03-1Lighting F|Spaces_2n/a Autodesk A n/a n/a na n/a na na n‘a na
40 |Lighting F %NW»O& Lighting F|Spaces_2n/a Autodesk 494 n/a |n/a n/a n/a n/a na n/a na
41 Lighting F 2016-03-1Lighting F|Spaces_Zn/a \Autodesk 4 n/a n/a n/a n/a n/a na n/a n/a
42 Lighting F duvngy}ZOl(rO& Lighting F{Spaces_2n/a Autodesk A n/a n/a n/a n/a n/a na na na
43 | inhtina F dave@®aid 2016-03-11 iahtina Fl Ania Autndesk |1 inhtina FI49433253n/a nia nia nia n/a n/a n'a n‘a
. Instruction | Contact | Facilitv = Floor = Space Zone Tvne Comnonent | Svstem = Assemblv  Connection ESETEER . o ‘
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Schedules of components and quantity takeoffs

The BIM concept supports a wide range of calculation and
estimating activities:

Window List
. Window Name W Multiside Fix 13 WTriple Sash 13 W1 Casement 13
* Quantity take-offs Quantity 1 1 :
From Room Number
. Wx H Size 1,000x0,951 1,500x¢1,500 0,900x1,500
 Door-window schedules orientation : ; i
Window sill height 0,900 0,900 0,900
. Window head height 1,851 2,400 2,400
* Room Inventories
* (Cost estimations 2D Symbol 1,000 1500 0900
] ]
'4 - o o
- S, [ . 3 ED 3 g
e e h 3D Front View & €: =
? T 1,000 l
< i Door Tag - 3 Door schedule - 1,500 0,900

- & D window Tag = [ Window Schedule
“<
< i Room Tag - | | Room Schedule "|

= \ ~ @ wall Tag (Leadg E Room Schedule
1 ;@'5 Create Tag I\I"\E

— /. 2 Renumber Prop E Space Schedule - BOMA

5
E space Inventory Schedule




7 Processing information generated from BIM
system in external applications

Construction Phase Inventory List
F ) r )
EQUIPMENT INVENTORY LIST
v —
LOD 500 Model Trade Cataloguee---.... a
s I s N | @ Extensire Input +
| @ What information
: goes of what field? i .
;| Same Name? System Hierarchy
- A Who Input? g
)
T
| l )
PR N
© Overall dimension + CoBie
o Shape Equipment Equipment Equipment Equipment
© Comedr o0 o 2 o5 W
© Do not ouer model, FIM




D. Standards and Practice for Projects
Implementation of BIM Technology



1 Introduction of all of the CIC’s BIM Standards

and its publications

CONSTRUCTION
INDUSTRY COUNCIL

&S BERine
oy

N
. & ,

BUILDING
INFORMATION
MODELLING

for General Building Plan
Submission (Phase One)
Consultancy Report

FEB-2017
CIC Preparation of BIM for ilding Plan
Submission (Phase One)
FEB 2017

Developed By
Advanced Construction Information Development Ltd.




2 Project Execution Plan and procedures for project
BIM workflow

Project Execution
b
.‘.I ¢ Management @

CONSTRUCTION INDUSTRY COUNCIL EiEXEZES



Challenges managing Process and Deliverables
(Design Phase)

‘;0 D'ays 3 Months

roject Initial Detail |

Execution Plan Model Planning Final CMS
6 Months (T) 9 Months (T)

— Coordination Planning
<_Qﬁ.I£D.A.\thQ.LLD.L> Completed Completed Tender
< 3D Coordination >

Conceptual Design, Analytical, Visualization Coordinated & Planning Tender
Disciplinary Model
Model Model Model Model
250 250

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




Design/Changes/Deliverables Management

Modelers

Version

Check Out
File

Engineer Keep Version

(IIIIIIIIIIIIIIIIIII

(lllllllllllllllll. E
: : lllllllllllllll ) Coord|nat|0n
a lllllllllll EEEEER Phase
Planning
Version
Project Lead
BIIVJI Auditor Approval Publish [ B
QC/QA Model =
— Drawing
Production
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Folder structure, Control Spreadsheets, & Naming
Convention

INLS-S3
dO1-S3
V-d1S-4S
INLS-43
nn

o EE.E

TOWM

T
Change Order/Description Sketch/drawing/Incoming Files

Initial Survey out of date Initial_Survey.dwg \ggg- \Z)Ig-

Latest Released COR- | COR- | CMS- | CMS- [ CMS- | CMS- | CMS- | CMS-
200 | 200 | 100 ( 100 | 100 ( 100 | 100 | 100

CONSTRUCTION INDUSTRY COUNCIL EiEFEE




Phase Planning Management

Modelers Engineer/ Animation
Keep Version Auditor Party

Shared Create
Model 4D Model

Keep Version Keep Version

Import Shared Published

.... C t t. ...:

. ONSEHUCHON 4DMS Detail 4DMS :

: Program . CcmSs/

\ 4 Keep Version .
— P ===x=®»l Vijsualization/
esign Clashes/ Animation
Change Optimized?

Approve? BT

Program

Temp Work
Modelling

CONSTRUCTION INDUSTRY COUNCIL ZBiE¥EE




Drawing Production Process

Design

Change
Keep Version A
Modelers Engineer/ :
Publish Auditor -
Civil3D Model =
Keep Version Keep Version E
Drawing Create Annotation/ Export SHARED -

Model View/ Sheet Markup CAD/ PDF Drawings

Keep Version

Publish
Revit Model

Approve?

Keep Version

Published
Drawings

CONSTRUCTION INDUSTRY COUNCIL Zi&%3®



Documentation Control Spreadsheet

Drawing Version Tracking

< <
o o
Q. Q.
(") (1]
= =
 |m
w w
= Z
s s

WNI"S3|}19POIN
8mp'sa|yjapoN
Smp'sa|yjapoN
8mp-sajyyapoN
8mp-sajyyapoN
3mpsa|iyapoN

IS Drawing title File Name Revision/Date

Drawings files Drawingfiles.pdf
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Vault Server

41 \ lema sam o Le
W Autodesk Vault Protessional 2017

File Edit View Go Tools Actions Help

= 3 Project Explorer ($)
& £ BIM project
@ P 21_TenderDRG
£7 30_WorkingPDF
£7 31_ClientBaseModel
7 35_WorkingDWG
= FJ 40_WorkingBIM
= B 1owie
@ £ 00_Templates
@ £ 10 Initial
£7 11.EX Area
= £ 20_5F Siteformation
7 10.8LP

|__

O [ Name
SLP-M.dwg
SLP-Ldwg
SLP-J Kdwg
SLP-H.dwg
SLP-G.dwg
SLP-F.dwg
S SLP-Edwg
SLP-Didwg
[ stpe-Cwd
) FH sLP-B_Cdwg
SLP-Adwg
SF.dwg

T (p State

In Progress

In Progress

n kw\u\ |- aem u = : QMmi‘Iflh‘ - s L

Revision

Search 10_SLP (-]

al?

fgodoococooooOO0OOU

L

£ 21_RW_S TR
7 30_ER Roadworks
7 31_ER_Utilities

{7 40_BR_Abutment
7 41_BR_Pier

@ 7 42_BR_Segment_Barrier
@ 7 43 BR_Moise_Barrier
{7 50_UP_Lining_OVHD
7 51_UP_Drainage

7 52_UP_FireServices
7 53_UP_Electric

@ FJ 54_UP_Lighting

@ £ 55_UP_Watermains
@ ] 60_BD_Admin

7 618D VWE

7 62 BDEVB

{7 63_BD_SEW Pump
7 64_BD_STM_Pump
@ 7 65.BD_KIS_A

@ £ 66.BD_KIS B

E] 67 BD KIS C

{7 68.BD KIS D

7 69_BD_KIS_E

{7 70_8D_BBI

7 71_STR LSDeck

@ £ 72.5TR Footbridge
@ £ 73_Sign Gantry

{7 74 BD_STM _Tank

v

History Uses  Where Used Change Order Preview

Number of versions: 7
Number of revisions: 2

(Local = Version #7)

Show all versions.

Thumbnail File Name Revision State (Historical) Created By

In Progress Administrator

SLP-B C.dwg A In Progress Administrator

Checked In Comment

47720171 Attachments modifi

4/7/201715:20 | Change Category

Category Name

BIM Model

SLP-B C.dwg Administrator

30/6/2017 17:47 | Attachments modifi

CONSTRUCTION INDUSTRY COUNCIL EiEFEE




Project Execution — Technical

Environment
S
iy e
Modelling
Techmea
Environment
38 ¥ 3 34 &
¥ 55 PEP (il
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Format and Software

el Lol [ R
C3D RVT ABD
Format Format Tools
Y IFC XML

Alignment-based Road Model Y o Latest Version support ALG

Topography-related Site formation Model Y Y XML o XML-based Text file
Strata Models (Plugins) GEO GINT XML HolebaseSI N CO Bl e
Utilities Model Y Y SSU Y IFC XML
Bridge Segment Model Y OBD IFC B BIM/ FM Standard
Bridge Substructure/Superstructure G G IFC o PAS1192-4
Tunnel Model Y IFC Sub Assem o XLS file 13 tables
composer
Retaining Wall Model Y G Y G IFC [ 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 &




Project Execution — Exchange for BIM
Application

£
(®)
Exchange
¢ r
ﬁ PEP
Applications

* Validation



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



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

CONSTRUCTION INDUSTRY COUNCIL 2iSFREE




Section and Annotation

000000

0000000000

Chainage

Manual

Annotation
Y

000000

4_'1 Offset and Elevation

1
i
i

Ho -
L: \L |
Y,
~12.850 L% \ / 3 e -
| oy L \
| 3 ™
g

, Bandset

H B ¥ [ g 1] £ S = B z g g ] 8 § g g ] ] 2 - 3 " L ¥ H H H H

CEERFBRHEEREEEEEEEREEEEEEEEEEEEEEEREEEEEEEREEE RO R e AN e R e e e - ArRnrrurrererernnn 88 4| rrernee
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Information Accuracy

Autocisk Navismorss Manage 2016 (NOT FOR RESALE) _Fina Modesmd

Properties x

Item |Autode5k Material | Revit Material | Element ID | TimeLiner| * | *

Property Value
Name S00x600x55x55P G
Type Structural Columns
lcan Geometry
Hidden No
Required Na
i Material Steel, 45-345
Source File M-LMX-L10-8TR-20170111.nvt
Layer +0.00mpD
11111111111

sovioNG 017 490 (10
X: B28817.965 m Y- B0B421 909 m 2: 22075 m




Scanning and Verification

Mobile Scanner Point Cloud Verification

B stalled to * out of @ -riss @ cocused @ - norenougnvaa
lerance tolerance

’s “stop light” variance classification gives you a quick overview of construction quality




Interface to next phase — EIR, PEP, MIDP

arl @)
| I
Interfaces
Standards
Specifications
* Documentation
Next
R [ (i

CONSTRUCTION INDUSTRY COUNCIL EiEXEZES



Employer Information Requirement

Informati
procas

on nhumgwmrt

Project Spec = i
 Client Strategic purpose

| cTRATECY |

* BIM

Standards )

* Constgaints List

e Coor zation process description

*  Collali®ration process description

4 [B

* Securf ; ntegrity requirement

* Software requirement

* Role L:j responsibility matrix
Asset e Inf tion Exchange requirement

Information * Information requirement

Requirement .
* Competence requirement

* Assessment criteria and detail



Challenges Process and Deliverables in
Construction Phase

30 Days +30 Days(T)
Project Initial Detail Construction
Execution Plan 4DMS Disciplinary Planning
Coordinated
o0 .D.ays Model Detail Coord.,
Initial odels
Model detail 4ADMS
& Initial CMS
Final 4ADMS & CMS
Day 0 T+6 Months (T1)
BIM Model is not Handover Phase 1 Coordination
Tender Drawing not available [Clarification of Information]

Progressive Modelling

Coordination & Planning

Detail planning




Coordination Process in Construction

Keep Version

No

Publish

Create
Model Keep Version

Keep Version

Issue TQ
BIM Team

Contract
or Design

Validation

Construction
Team

Coordination RRFI & Site
Sketch

Issue TQ Issue RFI
Main Contractor Team

RSS Team Keep Version
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3 Object and file naming standards and data
security and storage system

dO1-S3

m
(h
»n
—'
<

o EE.E

V-d1S-4S
INLS-43
TOWM-NN

T
Change Order/Description Sketch/drawing/Incoming Files

Initial Survey out of date Initial_Survey.dwg \ggg- \Z)Ig-

Latest Released COR- | COR- | CMS- | CMS- [ CMS- | CMS- | CMS- | CMS-
200 | 200 | 100 ( 100 | 100 ( 100 | 100 | 100
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4 Line of communication in a Project Team

Define goals &
application

Define Standards,
workflow, process,
maintain PEP

Project /
Manager

Process .
Re-Engineering Design Lead

on Tools and
Process
Structural IT Manager mi® BIM Manager
Team
Bridge Team Utilities Team
Provide/Maintain IT

Support Team

Site Formation
Team

environment

CONSTRUCTION INDUSTRY COUNCIL ZiE¥EE




Mode of Process Re-engineering

Design Lead

_— ite Formation
Utilities Team Structural Team -l
Team

Engineering | , : :
Model in BIM Hand in Hand Design in BIM
— Modelers
Mode Mode Mode

Validation
Mode

Bridge Team

CONSTRUCTION INDUSTRY COUNCIL Zi&%3®




O-Chart, Role and Responsibility
(Construction Phase)

Define goals &

standards - Employer
el Representative

Ensure the

quality and h,. Engineers

BIM
Coordination

standard Representative Manager
Dlsglpllngry Technical ASS|-stan-t PIannlng
Engineering Subport Team Coordination Construction
Team Leads PP Manager Team Lead
Response to TQs BIM Modeling Disciplinary
and Team Engineers Lead
Design Issues e Fhef:kmg
& Validation



Modes of Re-Engineering (RSS)

BIM Lead

Site Formation
Team

Utilities Team Structural Team

Design
Evaluation
(Engineers)

Modelers
(SO/TO)

Quality Control Design review
(Secondment) (Engineer)

Contra-ctor Validators Evaluation of Change options
provide (ARE)
supporter

Internal review for
Coordination

CONSTRUCTION INDUSTRY COUNCIL Zi&%3®

Bridge Team

Design/Change
Option
(ARE)

Development of
Change options



O-Chart, Role and Responsibility
(Construction Phase)

Coordination of all
Define goals & BIM Activities

el Representative

Ensure the

quality and h,. Engineers

standard Representative

BIM
Coordination
Manager

Disciplinary
Engineering
Team Leads

Assistant Planning
Coordination Construction
Manager Team Lead

1 |
Response to TQs BIM Modeling || Disciplinary
and Team Engineers Lead
Model Checking

Technical
Support Team

Design Issues

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



Contractor BIM Team

Process Design &

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

Programme & Visualization/
Planning Team Animation Team

Modelling Teams

Site Formation Animators

Stimulation Construction
Engineers design Team

Bridge Team
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5 Communicating design requests and changes
based on standardized protocols

Modelers

Check Out
File

Engineer

€ rsnnnnnmnnnnnnnn,
: : --------------- ) Coordination
RN, — Phase
Planning
Version
Project Lead
BIIVJI Auditor Approval Publish [ B
QC/QA Model =
CE— Drawing
Production
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6 Contractual issue/ liability of BIM Projects

Development Bureau Technical Circular Requirements and Deliverables

Investigation,

BIM Use Feasibility | Design |Construction Design Presentation

and Planning

Architectural Design
Structural Design
Existing Conditions Modelling O () \ MEP DeSIQn 2

Site Analysis ) M Landscape Design
3D Coordination M M Civil DeS|gn

Cost Estimation O

Design Authoring (0) M

Design Reviews (0] M

Engineering Analysis O = z
Facility Energy Analysis (0] ¢ Statutory Su meSS|0n 7
9 | Sustainability Evaluation 3 (0] ¢
10 | Space Programming 0 General BU"dmg p'an’

11 | Phase Planning (4D Modelling) 0 M Curtain Wall submission,

12 | Digital Fabrication 0 0 Demolition Plan, Site Formation Plan, Structural
13 | Site Utilization Planning 0 SmeiSSion,

14 | 3D Control and Planning (0] Drainage SmeiSSion, Ut'l'ty SmeiSSion,
15 | As-Built Modelling M

ol (|| |lW| o] -

16 | Project Systems Analysis 0

17 | Maintenance Scheduling (0]

18 | Space Management and Tracking 0 ConStrUCtlon B

19 | Asset Management O

Tender Drawing, Construction Drawing,
Shop Drawings,
Legend: Combined Services Drawings,
M — Mandatory BIM Use for the mentioned stage, including that carried forward Combined Builder:s Work DraWings

3
As - built drawings

Drawing Generation (Drawing
Production)

20 M M

from previous stage.
O ~ Optional BIM Use




6 Contractual issue/ liability of BIM Projects

BIM Professional Indemnity

BEST PRACTICE GUIDE FOR PROFESSIONAL CIC/BIM INS
INDEMNITY INSURANCE WHEN USING  first edition 2
BUILDING INFORMATION MODELS

1. Executive Summary

This Best Practice Guide has been produced by Griffiths & Armour on behalf of CIC in support of
the work of the BIM Task Group. The guide is directly addressed to the needs of insured parties

— particularly consultants engaged in the production of definition information using Building
Information Models.

The aim of this best practice guide is to support the construction industry's take up of Level 2
Building Information Modelling, by summarising the key areas of risk which Professional Indemnity
(‘PI') insurers associate with level 2 BIM and what you can do about those risks as a prudent insured.

We are therefore looking to inform you, the insured, of what you might be required to do in order to
ensure that your Pl insurance arrangements are in order.

The foundation of this document is a series of consultations held by Griffiths & Armour with the
majority of the Pl insurance market, including several Lloyd’s syndicates and the main insurers in

the company market. A major and necessary part of the consultation process was the education of
insurers as to what the introduction of level 2 BIM involves, what technology is required to support it
and what the "outputs” of such a design process might involve.

The overarching response to the consultation from insurers has been that there are no issues with
level 2 BIM which are sufficiently serious as to require coverage restrictions for consultants which use
it, nor will its use, all things being equal, materially alter the risk profile presented by a consultant, and
therefore the premium implications will be minimal.

You should, therefore, have little difficulty in obtaining assurance from your broker that this activity
will fall within the range of activities contemplated by our Pl insurers.

It should also be stressed that this report does not consider the Level 3 BIM environment, which
raises very different liability issues which will need further consideration. By way of explanation,

by level 2 BIM we broadly mean that a “federated model” is being used, albeit in a managed 3D
environment and perhaps with 4D construction sequencing and /or 5D cost information. Level 2

BIM requires each participant to develop their own model(s), which are then shared with the project
model, with appropriate audit trails in place. It is the robustness of these audit trails and change
control systems that gives insurers comfort.

It should be noted that simply because two or more parties are working together, this does not mean
that this extends into Level 3 BIM territory, provided that the resultant models are still "federated”




E. BIM Model Checking Procedures and
Revision/Change Management



1 Criteria of validating design for various project
stages

30 Days +30 Days(T)
Project Initial Detail Construction
Execution Plan 4DMS Disciplinary Planning
Coordinated
o0 .D.ays Model Detail Coord.,
Initial odels
Model detail ADMS
& Initial CMS
Final 4ADMS & CMS
T+6 Months (T1)
BIM Model is not Handover Phase 1 Coordination
Tender Drawing not available [Clarification of Information]

Progressive Modelling

Coordination & Planning >
Detail planning>




1 Criteria of validating design for various project

stages
- Coordination Process in Construction Stage

Create

Keep Version Model Keep Version

O-——Ea

Yes
Construction
Team

Keep Version

Issue TQ
BIM Team

Contract
or Design

Validation

Issue TQ
Mdin Contractor Team

Yes

Coordination

Keep Version

RSI. Team No
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2 Formulation of BIM model checking procedures
for various design submissions

Software
Aided

Design Standard

Modelling Standard Yes
CAD Standard Yes
Interference check Yes
Geometry Accuracy Overlaid
Information

Yes

Completeness

CONSTRUCTION INDUSTRY COUNCIL &5 E

Visual Inspection
N/A

Design Constraints Revision Mgt

N/A Random Checks
N/A Version Mgt
Clash Detection Revision Mgt
Sections and Annotation ~ Point Cloud Overlaid

Schedules Onsite Inspection




3 Methods of digital redlining of BIM projects




4 Revision and change management

Site Sketch for TQ122

@ — 2600 3040 36020 G’
L rvt =t o g o Y o e e e

BB ocation clash with footbridge 01 staircase

2 jNatESt  rp——— s =, ==
120 20170301, Imﬂadmd"mm! Im Iwnmm Iw |onn Iunam ‘
120 |mnsm

Tracking Sheet




5 Method of detecting problems in a BIM project
Clash Detection

Building Services, False ceiling, Structural Elements

- Check clashes before build
- Minimize number of variations & avoid delay

—$ f\‘. \\- "\‘ \- \.\ . e a
\— \‘ = \‘ \;‘i-‘-‘:r‘ o ve—
w0\ \\\“m‘\_\ _
TR 2 N A e lmma e . L \N
[} ; = = -:\‘ \ =8 m‘
| — -t A=Y AN
: ‘ ““ s \“\v
T B 2

‘—-—-._—\

TR 0\ WZX * ‘H\‘

'T"“'-‘.\.m\ T
,-mu‘-

Source: http://www.designbimstudio.com




6 Going through a sample revision/change
management cycle

Modelers ercion

Check Out
File

Engineer

Coordination

Phase
Planning
Project Lead ——
BIM Auditor
QC/QA .
Drawing
Production
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7 Quality assurance/quality control in BIM projects

 Geometry (Modelling) cannot fully ensure BIM quality
* Check from Information side - scheduling

BHG 5P 2P OA G 0E aE modify_schedules.rvt - Sheet: Al - Door Schedule S ——— S & 77 L sgnin - X 0] [ES e =)

Qv ) [} Show Hidden Lines Wiy BB 9 Plon Views « [ Drafting View  [E] Schedules - [ Sheet [ Title Block %‘ fe Y Replicate i”‘
5, [5 Remove Hidden Lines = [ - - 5 View pg* Revisions " B Cascade
Maodify| View  Visibility/ Filters Thin Render Render 3D . Switch _ Close User
Templates  Graphics Lines in Cloud Gallery  View £ ﬁ Legends ~ uide Grid - Windows Hidden % Tile Interface
Select ~ Graphics x Create Sheet Composition Windows |
Properties X Project Browser - modify_ ™M X = w4

3 'O Views (all)

Sheet - F= el Door Schedule

~aD
Door Schedule Level and Door | Room Number
Sheet Door Schedule v | EH Edit Type Luritscai @ Schisdane Mark and Name Size Lt
“an’“(si 2 Mass Floor Schedule
Visibility/Graphi... | Edito. Room Finish Schedule To Room: ) Widt
Sale f Sheets (all) Level Mark No. Name Family Type h Comments
A1 - Floor Plan = e ——
2 2. A2 - Sections Eomns 'ﬁ?-‘ e BravaTIa s et Sy =
i Independent o or T TR T =Y TS VRS T R =T
+ A - Door Schedule 510 il (i e e R i Vel T T s B
i = . el Eitasd Corgewh o
=-E] Families b i e CEroe T % ————————
i [d Groups z Fewaion CRrge-Tiwh : ——
@ Revit Links e 3
o
o i3 g
3
3

Current Rewvis

Approved By rApprT'[
Designed By i Designer

Checked By Checker

Sheet Number 1 A4

Sheet Name : Door Schedule

Sheet Issue Date | 01/24/13
Appears In Sheet... | [7

Revisions on Sheet’  Edit.. |

Other 2

Fiebutn STTETET

Drawn By Author

Guide Gnd | <None> T T
P Jes hell Apply h ¢ <

|Click to select, TAB for alterates, CTRL adds, SHIFT unselects. & 120 B Main Mode - 7 45 & [F % Va




F. Coordination of Multi-Disciplinary
BIM Projects



1 BIM model as a multi-disciplinary integrated
database

Figure 15 - Extending the common data environment (CDE)

( DOCUMENT & DATA MANA GEMENT Ri’OSﬂ'OﬁY)

Common

Data

Environment

o File Management Methodology
o PAS 1192

o Tracking, Sharing of Working and release data

0 4 Key Stage
o WIP
o Share
o Publish

o Archive

o1 Replicate and Exchange to Next stage




1 BIM model as a multi-disciplinary integrated
database

Filter list: d'1itecture w

e Projection/Surface Cut
15101

ity Lines Patterns Transparen Lines Patterns
- Areas
[ Casework
e Ceilings Show model categories in this view
- Columns
- Curtain Panels Eilter list: _- v
[ Curtain Systems
[H- = Curtain Wall Mullions " _b.“ty ProjectiorlfSurface Cut
= Detail ltems 131 4]] = =
5™ Doors = Lines | Patterns | Transparency Lines |
- ¥ Electrical Equipment - Columns - - _t -
- Electrical Fixtures ~[¥ Detail ltemns Eilter list: echarical e
- M Entourage ¥ Floors
g Eloo: Generic Models Visibility Projection/Surface Cut

g urniture . -
- Furniture Systems Lines Lines Patterns Transparency Lines Patterns
=8 Generic Models [ Mass Air Terminals
=8 L!ghtlng Fixtures O Parts & Areas
G- ¥ Lines Ramps .
- Mass Raster Images - Detail lterns
- Mechanical Equipment g Duct Accessories
- v Parking - Roofs —
-] Parts ¥ Shaft Openings - Duct Fittings
[ W Planting ¥ Stairs .. Duct Insulations
g FP{"fI'f”b'”g Fixtures Structural Area Reinforce... : Duct Linings

- ailings
&M Ramps - Structural Beam Systems .| Duct Placeholders

¥ Raster Images - [ StructuraICqumns. @ ¥ Ducts
- Roads - ¥ Structural Connections Flex Duct

: ex Ducts
G- ¥ Roofs 3] Structural Fabric Areas 2
&l 2:3& Openings el Structural Fabric Reinforc... £ Generic Madels
w- M Site - :
- - Structural Foundations - Lines
(- ¥ Specialty Equipment
- Stairs - Structural Framing - ¥ Mass
Structural Beam Systems = Structural Path Reinforce... - Mechanical EqUIFH'I"I ent
[ Structural Columns ¥ X X
- B Structural Rebar - ¥ MEP Fabrication Ductwork
[ Structural Connections
- - Structural Rebar Couplers L
- Structural Foundations - . [»] MEP Fabrication Hangers
- - Structural Stiffeners

[ Structural Framing - D Parts
5™ Structural Rebar - Structural Trusses
[ Structural Rebar Couplers - Walls Raster |mEgE5
- Structural Stiffeners
(- ¥ Topography
[ Walls
- Windows
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2 Integration of BIM contents from various
professional disciplines

etk s A ,AII.:L.

i -t il




Modelling Methodology : Structural Models

Exchange
Terminology Autodesk Bentley F .
orma

RVT: Structural ABD: Structural
Beam, Column, Slab...

Framing Element
n Pile, Pile Cap. RVT: Structural DWG ABD: Structural DGN ML

Foundation Element
I eridge Piers RVT: Genericmodel ~ DWG  ABD: Genericmodel ~ DGN N/A
I sridge Segments C3D: Corridor DWG OBM : Deck DGN N/A
I Tunne Lining C3D: Corridor DWG ORD: Corridor DGN N/A
IR Retaining Wall C3D: Corridor DWG ORD: Corridor DGN N/A
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Integrate Structural Analysis

Ste Colaborate View Marage Addins _Exensions Mo,

c=-BHED &
e

eie Dr n Anyce Dsplay Desgn Opions Tools Help
o8 A/ PDARAARARQ §saxymyznv IR E1%
- —

1 A27A
YA
AR




SAP2000

Model in SAP2000 Section Property of Structural Fr[z.ai_rnjing

12¢] SAP2000 v18.2.0 Utimate 64-bit - 22_Dome —— s o T TN 3¢ Object Madel - Line Information
File Edit View Define Draw Select Assign Analyze Display Design Options Tools Help
OVHE20 /& »rDEAQAQAQ & 3dxy xxyznv I &I S oA - || [Losation| Assignments [Loads | Dssign]
| [FE3DView | |
m =< s [l Identification
:E Label 85 Design Procedure
el
L
N
N
b¥e I Section Property HS52-1/4X2X1/8 -
= Property Modifiers None
ll:" I Material Overwrite None
O \ Rele_ase_s : : None
[:[ Partial Fixity Springs MNone
5] Local Axes Default
B Insertion Point
| Cardinal Point 8 (top center) E
Joint Offsets None
' Mirror about 2 No
D)@ Mirror about 3 No
Transform Stiffness Yes
i‘ End Length Offsets MNone
N Min. Number Stations 3 R
Station at EIm Intersect Yes
E Station at Conc Loads Yes
all P-Delta Force None
) TIC Limits None
Nonlinear Hinges MNone il
& ‘Double click white background cell to edit ftem.
A




Dynamo

Load SAP 2000 Model |n Dvnamo Assign the family type to member

‘ Dy amo 4 - P
Edit ackage: et

tings Help o

Sample_2a_Read_Dome+DecomposeSa

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




Revit

Adjust Further Structural

Connection Detail

Regenerate Framing Model by Dynamo

B B 00 B&EMM? = B D &
= ) - S

P3O
% Son- & O T2z x
Properties | Clipboard Geometry Modify View | Measure X

Modify | Structural Framing

Select ~

Mode | Analytical

Properties x

L3 MHss square
S HSSST267 262

Structural Framing (Other) (1 ¥
Constraints
Reference Level Level 2
Start Level Offset 11.6239
End Level Offset ~ 0.6451
Cross-Section Rot... 0.000"
Position
Start Extension 0.0000
End Extension 0.0000
Start Join Cutback 0.0127
End Join Cutback 0.0127

3 Edit Type

yz Justification Uniform
y Justification Qrigin
y Offset Value 0.0000 T
Z Justification Top /4 l
2 Offset Value 0.0000
Materials and Finishes A
Structural Material Steel, 45-345 .
Structural a ;

N\ % \ I :
Y | ) \ i e
~_ | \ |
el ‘ % X ) -
Stick Symbol Loca... Center of Geometry N T/, - 5
Start Connection  None
End Connection  None 7
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3 Methods and procedures of BIM data exchange

-G Structural

)y i Central Sy
- File ‘\
s A Y

Periodic
Publication

Ed
”Q
_‘,—6@6

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

Individual

Discipline Multi-Disciplines Professional

Deliverables

A s @ .\;f‘ pabal




5 Collaboration and interface between civil and
building BIM projects

Palettes v Create Ground Data « Create Design « Profile & Section Views Layers «

Stait “Drainage Liyout Plan Rev A-20180417¢ "+
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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
Manholes C3D: Structures DWG SSU: Cells DGN N/A
Valve, Bend, Fittings C3D: Fittings DWG SSU: Cells DGN N/A

o1 Utilities could be modelled in C3D/SSU or Revit/AECOSim

1 Key Consideration

o Interfaces with Terrain

o Storm drainage analysis




Strom Drain Analysis
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6

Introduction of 4D BIM for construction
simulation and 5D BIM for visualization of the
progress of construction activities and its
relate“cﬂ;llﬂ costs over time

e
Jun 2011 Ja Jan 2014 an 2015

Jul [oct [&pr [ul [oct Apr [Jul [oct [Apr u ct Apr ul [Oc
Jwk 1 Jwik 14 wk 27 |wk 40 wk 53 wk 67 wk 80 |wk 93 [wk 106 wk 119 wk 132 wk 145 wk 158 wk 171 wk 18 wk 197 wk 21 [wi

T
[ /]
'i’l -
A0 i

Use Profiles
[l Basement Slab Pours
/| ] Capping Beam

" W cladding o

4 N\,
y [ Cladding Brackets >
[l Concrete Slabs

4 O] Coping

// [ Demolition/Dig v

/ B Metal Decks

/ B Steel Framing

/ ——
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