BIM

* Shared digital representation of a built asset to
facilitate design, construction and operation

processes to form a reliable basis for decisions
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Level-2 BIM
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Level-3 BIM
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Digital Twin Model
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BIM acronyms

ADMM

AECIFM
Ay

2-dimensioral

3-gimensioral

Time

Cast

Lifecycle and Facilities Management

Activities table {CPIC Uniclass 2)
Asset Data Dictionary Defintion Document (Crossrail Limited)
Activty Defintion Model

Asset Diata Management Marwal (Highways Agency)

Actual Digital Questions

Architectural, Engineenng and Construction

Architecture, Engineering, Construction and Facities Management
American Insttute of Architects (LS}

Asset Infarmation Mode! / Modeling

Asset Informstion Management System (Crosseail Limited)

szt Information Requirements

Asset Management

Asset Management Cffice (Highways Agency)

Agreed Masimum Price

Application Programmng Interface

Assacistion for Project Maragement

Appiication Service Provider

Autadesk Uniersity

Achanced \Wark Packagng

(UK Government sponsored to assist collzboration)

Buiding anc Engineerng Services Association {formerty known 25 HYCA)
BIM Academic Forum

Building Automation System

Built Asset Security Management Plan

BIM collaboraton format

BIM Execution Plan

Building Energy Simuiation

Building Information Model / Madelling / Management
Buiding Information Modeling and Managemert

UK Department for Business, Innovation and Skills
Basc Land and Property Linit

Building Management System
Build-cwr-operate-transfer

Bill of quartities

Bill of quantities (or BO)) breakdawn structure
Building Research Estabishmant

Buildirg Research Establishment's Ervironmental Assessment
Bricge Information Model

British Stardard

buildingSMART alliznce

buildingSMART Data Dictionary

buildingSMART Internatioral

(o] [

BIM dictionary ..

Asset Information Model (AIM) 15 maintaned information made! used to manage, maintain and operate the asset
(as defined by PAS |1%2-2:2013) OR is data and information that relates {o assets to a level required to support an
arganization's asset management system (s defined by PAS |192-320(4)

Asset Information Plan = the specrfic information plan for the Information Model used to manage, maintain and operate
the asset (as defined by the CIC Outline Scope of Services for the Role of Information Management)

Asset Information Requirements (AIR) = data and information requirements of the organization in relaton to the
asset{s] it is responsble for {as defined by PAS | 192-3:2014)

Asser Management is the coordinated activity of an crganzation to realize value from assets (as defined by PAS | 192-
32014 and PAS | 192-5:2015)

Asset Mamagement System is the managemenit system for asset management whose function i to establish the asset
management policy and asset management objective (s defined by PAS 1192-32014)

Asset Owner i an indiwidual or arganization that owne the built asset and any assocated asset information, is the asset
operator or licensee, or is the operator of the system of which the bult asset i a component (as defined by PAS | 92-

52015)

Aeribute is a prece of data forming a partial description of an object or entity (as defined by PAS 1192-220(13) OR s a
named specic charateristic assocated to an asset (as defined in B | 192-4:2014)

Auditor s a testing review bocy {as defined by BS BS54 420 5)
Author is the ariginator of model files, drawings or dacuments (s defined by PAS'| 192-22013)

B

Baseline Security Measures are contractually required measures relating ta personal and commercial mformation (as

defined by PAS | 19252015}

Bil of Quantitias {BQ) means a st of items giving detai identifing descriptions and firm gquantities of the wark
comprised in @ cantract (as defined by the RICS)

BIM Execution Plan - see Building Infarmation Madeling Executon Plan

"BIMWash' is a term describing the inflsted - and sometimes deceptve - claim of using or delivering Bulding Infermation
Modeling products or services {defined by wwsthinkbimspace com)

Building Information Management see Information Management

Building Information Model = a digital representation of the physical and functional charactenstics of the project {as
defined by Al4 Document E202 - 2008 - 12.1)

ZX: Bond Bryan Architects

File formats

Format

Mao.
IDMLW
DS
IDEML

ASC
ASM

BCF
Bir
Bird
BMP
BRR

CUBE

(Wl
DMG
DOC
DD
DG
DF
DWFx
DxF

EXE

Description

{3D Markup Language for\Web files)
{natrve Autodesk 308 Studio file format)
{natrve Dassauk Systemes file format)

{BRL-CAD geometry file)
Solicedge Assembly

BIM collaboration format

{natrve Data Desgn Systern (DDS-CAD) fle farmat)

{natrve Diata Desgn Systemn (DDS-CAD) file format)

Bitmap (mage format)

{ratve Graphisoft ArchiCAD file format - badwp file of the main file}

{native Datacubist simplabim file format)

{native Microstaton design file format)

{zpplication file format for the Apple Mac)

{natrve Microsoft Word file format)

{native Microsoft Word fide format)

{ratrve Autadesk AutoCAD file format)

Drasign Web Format (ratve Autodesk file format)

Diesign Web Format (native Autodesk file format)
Drawing Imtarchange Format or Drawng Exchange Format

{apphcation file format fora PC)

(file formet developed by Kapdars and now owned by Autodes)

Green Building XML

Geometric Description Language nathve Graphisoft ArchiCAD file format - object language)

Graphics Interchange Format (image format)
{ruative GRAITEE Advance file farmat)
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Level of development
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LOD Definitions

100 Conceptual. may be graphically represented
but does not satisfy the requirements for LOD

200.

200 Generic Placeholders.
generic approximate

300 Specific Assemblies.
specific accurate

400 Detailed Assemblies.
specific accurate
with detailing,

100 Estimate it.
200 Specify it.
300 Buy it.

400 Build/Install it.
500 Operate it.

DETAIL = Input*

DEVELOPMENT = Reliability

=X: BIM Forum 14
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ISO 19650
Guidance Part 1
Concepts

ISO 19650 ISO 19650 ISO 19650
Guidance Part 3 Guidance Part 4 Guidance Part 5
Operational phase (To be confirmed) (To be confirmed)
\ /
Vv
ISO 19650 ISO 19650 ISO 19650 ISO 19650 ISO 19650 ISO 19650
Guidance A Guidance B Guidance C Guidance D Guidance E Guidance F
The information  Open data, Facilitating the Developing Tendering and Information
management buildingSMART  CDE (workflow information appointments delivery
function & and COBie and technical requirements planning
resources solutions)

https://ww.ukbimfra mework.org/standa r—guida ne/

~— = e
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Smart Nation & Digital Government Office (SNDGO)

17  BUILDING INFORMATION MODELLING (BIM) REQUIREMENTS................1
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172 'DoRRENS. . R G e e s
173 'Ganerll cuassnmnsimninn s R

4
17.4 Ownership and Rights to BIM Deliverables ............ccoovccvcnrievnnnrinniiienininnnnn
17.5 LTA BIM Model Content Requirements and Standards .......cccccccveiiiieenenn 7
17.6 BIMDolVorables ..cminunnmimssnninsmiimssssiaisssesiisiinn

17.7 Model Quality Assurance (QA) & Quality Control (QC) ......cceccvvenrinnrennnn 12

) . BIM Annex A — Model Development Diagram
17.8 BIM Software Versions and File Formats...........ccceiinnnnns
BIM Annex B — CCSM BIM Requirements

17.9 BIM Roles and Responsibilities .........ccceerniiiiiccrisnnnnsnnnnnn BIM Annex C — Trackwork (TWK) CCSM BIM Requirements

17.10 Hardware and BIM Software.............................................. BIM Annex D — 4D Simulation BIM Requiremen[s

17.11 User Support for BIM Tools..........ccceceeeruerennesneseasnseerennnn, BIMANNex E — 5D Quantity Take-Off and Costing BIM Requirements

BIM Annex F — 6D Asset Information BIM Requirements




AM7IE 2 (BIM guideline)

BIM Essential Guides >

BIM Essential Guides

Building and Construction »Amhnmy

Code of Practice for
Building Information
Modelling (BIM) e-Submission

The BIM Essential Guide Series provides references on good BIM practices in an illustrated, easy-to-read format, and are targeted at new BIM
users in Singapore. It also includes BIM implementation documents by our Trade Associations and Chambers (TACS).

BIM Essential Guide for Adoption in Organization
BIM Essential Guide for Execution Plan
BIM Essential Guide for Architectural Consultants

BIM Essential Guide for Collaborative Virtual Design and
Construction

BIM for DfMA (Design for Manufacturing and Assembly) Essential
Guide

BIM Guide for Asset Information Delivery

Industry Leaders Quick Start Guide to IDD

BIM Essential Guide for C & S Consultants
BIM Essential Guide for MEP Consultants
BIM Essential Guide for Contractors

BIM Essential Guide for Building Performance Analysis

BIM Essential Guide for Land Surveyors

Standard and Specifications for 3D Topographic Surveying
(Mapping) in Singapore

SISV QS BAR (Quantity Surveying BIM Attribute Requirements)
« Excel
« FAQ

https://www.corenet.gov.sg/general/bim-guides/bim-essential-guides.aspx 24




O]= : National BIM Guide for Owners

12 SCOPE oo 3.3 SPACE AND GRAPHICAL STAMDARDE. ... .. xec et et 12540k ok s s i £ e 4 st 15

National BIM Guide for Owners 1.3 USE 3.3.1 Owner-Specified Guidelines and Standards ... s ieesses s sssess s sasassens 19
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2.1 DEFIME BIM REQUIREMENTS e,
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2.1.1 BIM Uses and Requirements............ 3.3.5 Digital Documentation AMd AFCHIVINE ... .. e i s s sssiassmss somss soss sesssesss sess ssss sas sessssmsssnss 15
2.1.2 Project Delivery Method.........ccee FA FILE STRUCTURE ..cccuciosionssomsianstossiins sonssesii

2.1.3 Intellectual Property. oo 3.4.1 Owner-Specified Reguirements..
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2.2.2 Project BIM Manager Role............... RN 1 T OO oo OO

2.2.1 Owner's BIM Representative(s).......

2.2.3 Discipline/Trade BIM Leads ............. 3.4.7 Data Transmittal RequUIreMEents. ...ttt seesss s ens 1T
2,74 Collaboration. ..o 3.5 MODEL STRUCTURES .............. R A e S AL T 17

3.6 MODEL REQUIREMEMTS ..

2.3 BIM PROJECT EXECUTION PLAMMNING .....
3.6.1 Modeling Responsibility...
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2.3.1 File Sharing Requirements ...............

2.4.1 Quality Planning.......cooeeveeiieeieiinns 4.1.1 Development of the BIM PxP .. 23

2.4.3 Quality Control ..o PRI
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Oj=L : GSA BIM Guides

- «  BIM Guide 01 — 3D-4D-BIM Overview

b * BIM Guide 02 — Spatial Program Validation
& * BIM Guide 03 - 3D Laser Scanning
* BIM Guide 04 - 4D Phasing
: “ © GSA * BIM Guide 05 - Energy Performance
M  BIM Guide Overview * BIM Guide 06 - Circulation and Security Validation

* BIM Guide 07 - Building Elements
* BIM Guide 08 - Facility Management
e BIM Guide Terminology

Standards Documents
BIM Project Standards + BIM Execution Plan
. . * Level of Detail
Guidelines for BIM Software « Roles& Responsibilities

* Quality Report

e Data Submittal + Statemanitof Work
hd ertte n Sta n d d rd S Technical Standards Tutorials
* BIM software templates  Naming Standards
. o File Structure and Organization « Cobie Tutorial
® PrOJeCt dOCU mentS + Grouping and Relationships « Integration Reviews
. » Referencing and Linking ¢ Revit Spatial Data Management
[ ]
TUtorIa |S s Parametric Components « URLs in Revit
¢ Minimum Attributes
« MEP Color Mapping Downloads
¢ 3D Imaging
« Software Versions e Documents

* Model Checkers

+ Templates
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#% CabinetOffice

Government
Construction

Strategy

May 2011

The Government's Plan for Growth, published alongside Budget 2011, highlighted the critical
importance of an efficient construction industry to the UK economy. The construction sector is a
major part of the UK economy. It represents some 7% of GDP or £110bn per annum of
expenditure - some 40% of this being in the public sector, with central Government being the

industry’s biggest customer.

Level O

IFD
1IFC

2D

Life cyde asset management

CPIC
Avanti

CAD BS 1192:2007

IDM
ISO BIM

© 2008/13 Bew — Richards \




BIM Level-2 suite

* PAS 1192-2:2013 Specification for information management for the capital/delivery phase of
construction projects using building information modelling

* BS 1192:2007+A2:2016 Collaborative production of architectural, engineering and construction
information. Code of practice

* PAS 1192-3:2014 Specification for information management for the operational phase of assets
using building information modelling (BIM)

* BS 1192-4:2014 Collaborative production of information. Fulfilling employer’s information
exchange requirements using COBie.

* PAS 1192-5:2015 Specification for security-minded building information modelling, digital built
environments and smart asset management.

* PAS 1192-6:2018 Specification for collaborative sharing and use of structured Health and Safety
information using BIM

* BS 8536-1:2015 Briefing for design and construction. Code of practice for facilities management
(Buildings infrastructure)

* BS 8536-2:2016 Briefing for design and construction. Code of practice for asset management
(Linear and geographical infrastructure)
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Organizational
el B Information

Specification for information management Requlrements
for the operational phase of assets using (OIR)
building information modelling

|
generates

'

Asset
Information
Requirements
(AIR)

Asset
Information
Model (AIM)

]
sa|oads
1

] }
mfﬂfﬂs contributes to

Employer's

Information

Requirements [
(EIR)

See PAS 1192-2

bsi. Plain Language

Questions (PLQ) -
See PAS 11922

Project
Information
Model (PIM)

sajelauab
t
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i

AMd= 0&M EHAE Sot EE Ehe

- Asset information model (AIM) 244

- AIEEERE (PIM)O|M b4 HE Wzt HO|
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Asset Management Policy/Strategy

I Other |
. = AE
BS ISO 55000 ;0@3{‘;‘;;?;2"&'; / | - A| — é!J_—'l'—Q-l A 7:”
plans

Asset Management Plan

. " : <

Enterprise

|
|
|
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|
|

T AT - ] Reporting
| System
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| 1 ] -
| | Information
— == SlliE S — = Technology
I [ i) Management E
4l l | e e ) (_Systems_J | &
[ Project o
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| | & Models | | Asset Information Model Akt @
1§ (PIMs) - | | - Utilization e
g
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| K] : | .| | Information | IEH C:: ,g
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|8 i . | (AIM) | w Control & Data
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£ | see 4.6 [ quisi
|| E (external | \\_______“___/ Systems
| ..E contracts or | | L)
= in-house | <.
| o works), | |
| 2 see 4.5.4 | | ¢ Financial
| e e i System
I See Figure 6 | — ]
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Organizational Information Requirements (OIR)
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OIR and
AlIR
R B A = B e S T—"
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I (i et I
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l ................... l
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: 3 -~
BSI Standards Publication

Collaborative production
of information

exchange requirements using COBie —
Code of practice

L]
bSL making excellence a habit”

BHAI T 01 EE 1)

ZX: BSi

COBie

Part 4: Fulfilling employer’s information A' AE-I %9' O&M E|_|-7:” O‘” ré| R_oll__l' Io-i E% Xd |:E}.—<')—|_7| _(?_l —OI:|_ Io-l EJ?'_
Table 3-1. Data exchange standards for the process industry.
Name Description Domains
IS010303 | Step. PIStep, Epistle, many parts, basis of other Equipment data
standards, file transfer only
1IS015926 | http://www.tc184- Equipment data
scd.org/wg3ndocs/wg3n1328/lifecycle integration_schema.ht
ml
MIMOSA OSA-EAI, OSA-CBM, www.mimosa.org Equipment data
OPC http://www.opcfoundation.org/ Process Data, Embedded
systems
ISA - SP95 | http://www.pera.net/Standards/S95_Presentations/MESA_S9 | Production planning and
5_files/frame.htm and http://www.s95.n1/S95_02_en.htm Equipment data
B2MML http://www.wbf.or, Production planning
API620 http://www.pera.net/Standards/API_Standards_presentation/ | Equipment data
API%20TF%20690%2001-20.pdf
API-689 1S014224 - see above Operations and
maintenance data
API-610 See above Procurement, engineering,
construction
0ASIS XML only transfer of PSLX see http://www.oasis- Production planning
open.org/committees/tc_home.php?wg_abbrev=pps
OMG Object Management Group - Manufacturing Domain Manufacturing software
MfgDTF Task Force, http://www.omg.org/docs/mfg/01-06-06.pdf components interoperability
via CORBA
ISO/TC184/ | JWG 8 (Manufacturing Process and Management
SC5 Information - administered by ISO/TC 184/SC 4

Construction Operations Building Information Exchange

SL 17X
stEE
17
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scope of Facility
exchange
Zones region Type Systems
r y r '
spatial intermediate common functional
groupings address specification groupings
L J L ) location ‘ Component
. . Reprinted with permission from AEC3 UK Ltd.
spatial equipment
location occurrence
Classification recommendations
| — —
Sheet Column Classification table Example
Reprinted with permission from AEC3 UK Ltd. Contact Category Uniclass Table C C3891: Manufacturers
Facility Phase As defined (PAS 1192-2 | CIC 6: Handover
and PAS 1192-3)
prefixed with "CIC"
Facility Category Uniclass Tables D and E | D376: Detention
or RICS/BCIS Facility secure facilities
Classification prisons,
376: Prisons
Space Category Uniclass Table D and E D3767: Cells
Type Category Uniclass Table L L72104: Washbasins
System Category Uniclass Table G & Hor | G44: Sanitary and
RICS SFCA, SF(CE)CA or | hygiene
IR FFE, 5A1:
Sanitaryware,
NRM1 05.01: Sanitary
installations

NOTE The prefix “CIC" is to be used for the unified industry phases, reflecting their
inclusion in the CIC BIM Protocol Annex 1 [4].

ZX: BSi 18




COBie

COBie Organization

. SpreadsheetXI\/ILO| 11 0| =
; i S ALY EAMNEHHZE NS
Facility i Construction | | (\pie Huio] 742 BRAE YTAES
| | o A2| =2 0|20l
Floor Type Spares |
| | i
Space Component Jobs I
| : | |
Zone System Resources i
Common Contacts Documents
Issues Impacts
A Ko 2o EEl=ER
Coordinates Assemblies Connections Al SXH0)l 2ol E3=l=E=
A XL} Al S Xtof| 25 ¥ dE]l= B (SS)




COBie

@ (] c
= =
g 8 2 5 : g z 2

@ & & o o > = 2 5

E 3 3 Y g = o = @

B 5 i E § & & | & & - 8 :
Apartment A |constan2@illinois.edu  |2011-05-25T19:06:43 |OccupancyZoneName |A101 Autodesk Revit MEP 2011  |IfcPropertySingleValue  |n/a |Unit A OccupancyZoneName
Apartment A |constan2@illinois.edu  [2011-05-25T19:06:43 |OccupancyZoneName |A102 Autodesk Revit MEP 2011  |IfcPropertySingleValue n/a Unit A OccupancyZoneName
Apartment A |constan2@illinois.edu  |2011-05-25T19:06:43 | OccupancyZoneName |A103 Autodesk Revit MEP 2011 |IfcPropertySingleValue  |n/a Unit A OccupancyZoneName
Apartment A |constan2@illinois.edu  |2011-05-25T19:06:43 | OccupancyZoneName |A104 Autodesk Revit MEP 2011  |IfcPropertySingleValue  |n/a Unit A OccupancyZoneName
Apartment A |constan2@illinois.edu  [2011-05-25T19:06:43 |OccupancyZoneName |A105 Autodesk Revit MEP 2011  |IfcPropertySingleValue n/a Unit A OccupancyZoneName
Apartment A |constan2@illinois.edu  |2011-05-25T19:06:43 | OccupancyZoneName |A201 Autodesk Revit MEP 2011 |IfcPropertySingleValue  |n/a Unit A OccupancyZoneName
Apartment A |constan2@illinois.edu  |2011-05-25T19:06:43 |OccupancyZoneName |A202 Autodesk Revit MEP 2011  |IfcPropertySingleValue  |n/a Unit A OccupancyZoneName
Apartment A |constan2@illinois.edu  [2011-05-25T19:06:43 |OccupancyZoneName |A203 Autodesk Revit MEP 2011  |IfcPropertySingleValue n/a Unit A OccupancyZoneName
Apartment A |constan2@illinois.edu  |2011-05-25T19:06:43 | OccupancyZoneName |A204 Autodesk Revit MEP 2011 |IfcPropertySingleValue  |n/a Unit A OccupancyZoneName
Apartment A |constan2@illinois.edu  |2011-05-25T19:06:43 |OccupancyZoneName |A205 Autodesk Revit MEP 2011  |IfcPropertySingleValue  |n/a Unit A OccupancyZoneName
Apartment B |constan2@illinois.edu  [2011-05-25T19:06:43 |OccupancyZoneName |B101 Autodesk Revit MEP 2011  |IfcPropertySingleValue n/a Unit B OccupancyZoneName
Apartment B |constan2@illinois.edu  |2011-05-25T19:06:43 | OccupancyZoneName |B102 Autodesk Revit MEP 2011 |IfcPropertySingleValue  |n/a Unit B OccupancyZoneName

Color Scheme

L =
- LEHMOlAS2 HATtEA YHE
. 10| Mo EL coBie I} YQ| L}2 HE SO0 A MEHZ|OjOf 5l= TRt ZHES LTt
. XFEM AEO| HE L= HO|EE MMSH=H AFRE 2 AT EY O A|ARICZEE [0|E2
2t SOl ARIKIE Bt
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Top 10 Building Information Modeling Software - BIM

1 2 3 4 5 6 7 8 9 10

Autodesk BIM Tekla BIMsight ARCHICAD Navisworks Revit Design for BIMobject BIMx Procore AECOsim
360 Fabrication Building

Designer
B Autooesk s 380 Tekla S NAVISWORKS REVIT 35 2assaur o ; .me PROCORE
- ARCHICAD N R 2. e @ Bentley

Platform engine = Application solutions = Federation / Analytics

Reporting and analysis

Document/content storage and data management
Change management

Collaboration

Workflow/process management

VVVVY

BIM and AR/VR
New ! m=) BIM and Internet of things (loT)
BIM and Robots




BIM Software

= Authoring tools (28 X% =32 dAH4d X3 Q)
= Analysis tools (22 A3d 2)

= Coordination tools (Ct¥st HE = 8)

=  Model review tools

= Model Quantity Takeoff tools

= File sharing tools

= Facility Management tools




BIM Software

* Object-based parametric modeling was originally
developed in the 1980s.

* Parametric modeling : no fixed geometry and properties =»
represents objects by parameters and rules with some non-

geometric properties and features
=» corporate knowledge and best practices

* Object attributes : interface with analyses, cost estimation,

and other applications.




4 U e

« 1973: lan Braid at Cambridge Uni., Bruce Baumgart at
Stanford, Ari Requicha and Herb Voelcker at the Uni. of

Rochester

* Boundary representation (B-rep): defined shapes using
operations of union, intersection and subtraction (Boolean

operations) on multiple polyhedral shapes and utilized
refining operations




A Cll2| HFEH
He A OHE
* Constructive Solid Geometry (CSG) : represented a

shape as a tree of operations and initially relied on

diverse methods for assessing the final shape.

A CSG MODEL:

A set of primitives of the form:

A set of operators:
UNION(S1,S2,53,.... )

2,53
INTERSECT(S1,S5)
DIFFERENCE(S{,S5)
PLANE(pt1 pty,pty) CHAMFER(edge depth)

SPHERE(radius,transform)
BLOCK(x,y,z transform

CYLINDER(radius,length,transform)
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CSG Modeling: represented by binary trees, where leaves represent

primitives, and nodes represent operations.

intersection
union
difference

desirable quality for some applications such as collision detection.




Object-based Parametric Modeling

. KX
O

e We begin with simple, conceptual models with minimal detail; this approach
conforms to the design philosophy of “shape before size.”

e Geometric constraints, dimensional constraints, and relational parametric
equations can be used to capture design intent.

e The ability to update an entire system, including parts, assemblies and drawings
after changing one parameter of complex designs.

e We can quickly explore and evaluate different design variations and alternatives
to determine the best design.

e [Existing design data can be reused to create new designs.

¢ Quick design turn-around.




Capabilities of Parametric Modelers

* Scalability
- Memory and processing issues
- Memory based: Revit, ArchiCAD — for large project : slow

- File based: Bentley, Digital project, Tekla Structures — for small project:

slower, for large size; not bad
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Autodesk software for infrastructure

I INFRAWORKS

Geospatial and engineering BIM software
for planning, design, and analysis.

< - =g gy
iy . o
> . A s . ' f
1 4 ¢, - r
ARy -5z P

ARCHITECTURE, ENGINEERING §
CONSTRUCTION COLLECTION

One essential set of BIM tools for building

design, infrastructure, and construction. A AUTOCAD CIVIL 3D

- Civil engineering design and construction
SEE WHAT'S INCLUDED > documentation.

Autodesk software for architecture

R RreviT

Software for Building Information
Modeling.

ARCHITECTURE, ENGINEERING §
CONSTRUCTION COLLECTION

One essential set of BIM tools for building

design, infrastructure, and construction. N NAVISWORKS MANAGE

! Review integrated models and data with
SEE WHAT'S INCLUDED * stakeholders to gain better control over

project outcomes.

D DYNAMO STUDIO

Open-source visual programming
extension for Revit that lets you sculpt
geometry, automate processes, and more.

=X : Autodesk

R ReviT

BIM tools that support infrastructure
design and engineering.

R RrecapPrO

Reality capture and 3D scanning software
and services.

A Autocap

Design and documentation software.

3 30s MAX

3D modeling, animation, and rendering
software.

R recap prO

Reality capture and 3D scanning software
and services.




Autodesk software for construction

A cloud-based tool that helps field and BIM
managers accelerate delivery, save money,
and reduce project risk.

LEARN MORE >

Simulation softwai

ol

Design for construction with BIM modeling
software that supports planning,
fabrication, and steel detailing.

Capture existing conditions more
effectively and safely. Compare design
intent with actual construction progress.

A Autocap

Create construction detailing and
documentation.

NAVISWORKS

Review integrated models, perform clash
detection and construction simulation.

COLLABORATION FOR REVIT

Collaborate in the cloud with centralized
access to Revit models.

BIM 360 OPS

Operate more efficiently across the asset
lifecycle with mobile-first facility and
maintenance management.

Finite element analysis

e comprehensive fimte element analysis

formance

, thermal, and

Computational fluid dynamics
Accurate and flexible software for fluid

dynamics, thermal management, and

Plastic injection molding
Simulate your ZIITID[%T.E plastic injection

molding process. Optimize your part

design, and manufa

cturing

e high-quality plastic

products, and d potential

manufactunng defects

See Moldflow

Composite materials

Design laminates, and reduce testing and
weight through simulation of composite
materials. Simulate laminate and

component beha using simple

structural solut

See Helius PFA
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Bentley

Supported Design Applications and Interchange Formats

nﬂlﬂﬂ

M S 3D Studio [.3ds) AutoCAD AVEVA Diagrams

CONNECTEC'“*II
; avzva
EVERY THING3D L y IGES
fﬂ“ | I I I AVEVAE3D  AVEVAPDMS  AVEVAPID Fmodel IFC I

OpenBridge  OpenBuiidings EipenPhnl OpenPlant
Desgner PD ‘: % rexacon g HEXAGON @ @ Eﬂ @
Intergraph Intergraph

Civil 3D Smart 30 Smart PRID Land XML 0B) MIF / MID "a["m;‘ﬁ
X_t]
R *% e

i G
Shapefile STEP STL VUE

Revit Rhino (.3dm) SketchUp (SHP) (.stp)

=KX Bentley 16




Bentley

Asset Lifecycle Information Management
Bridge Analysis
Building Design

Civil Design
Construction
Building Design
Modeling and Visualization
Plant Design
Reality Modeling
Structural Analysis
Structural Detailing

Utilities and Communications Networks

Services Bentley Supports

Data is automatically sn:
into its precise location

Drape images on a terrain
and snap them into their
correct spatial location

Slars
®-|LeeOFaHREESTAE

Use solid, surface, mesh, feature,
and topogical modeling tools:

o] 2 oot . 3| El e [T TIES

Reality Simulation Solid, Surface, Mesh, Parametric Modeling

ZX: Bentley
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Bentley

Why Digital Twins?

Digital twins enable you to visualize the asset, _
track change, and perform analysis to better

understand and optimize asset performance .

Digital twins are continuously updated with data from
the physical asset. This data is used to understand and .
model the asset's performance.

Specs
Drawings
Documents
Models
Analyses
Geotech
OEM specs

3D/XR
Immersive
Visualization

ISI:;T feeds 4D

Dr:)‘;:;s Timeline of
Chan,

Cameras ge

LiDAR

Point clouds

Al/ML
Analytics
Visibility

Asset tags
Work orders
Maintenance
records
Inspection
records

Bentley’

Z=X: Bentley

18




Bentley

Digital
Assets

Digital
Twins

4D/5D loT Immersive

eality - Terrain &

GIS Modeling Subsurface Design Construction OT/IT Data Visualization Performance
Modeling Review Modeling Integration (VR/AR/XR) Optimization
Integrated Digital Immersive
Digital Workflows Digital
Delivery & Operations
Capabilities
5 | WWW.BENTLEY.COM | © 2020 Bentley Systems, Incorporated Be ntleg
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Bentley

€ 2 C m [

< Asset Types St : | WElemenig ~ P
, e A B P [o|7|0||% <

> @A Bridges : ' i . .

> A Tunnels i . - - ’

> [[] Roads

k  Identify element _ Messages O
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ALLPLAN

BIM Implementation Software

ALLPLAN

AKEMETSCHEK COMPANY

A\ ENGINEERING @O D 1y

A\ ALLPLAN IFC 4
ARCHITECTURE

ALLPLAN
f\\ BIMPLUS

IFC Data Connect-ability Information Management

=X: Nemetschek 21




Trimble

BIM Implementation Software

e Y

& Trimble.
A Tekla

Construction

Engineering

Manufacturing

EPC Project Supports

=X : Trimble 22




Dassault systems

To-Be Process: 3DEXPERIENCE Solution E
» v;fﬁr:: F;T:q] qf?m b Simulaton

Engineer
Correlate H

Detailed Design& 5::1?::';';:;“ — .
Verification - : .
Demgn o
Engirieer =
h . : [ SuclaICuIIahuratlun
Digital
S T :-‘

Y/
- [ Connected Model Based |

Preliminary
Design & Verification b %

Design
Engines Architect

&

Project Lead  Design
Engineer




Dassault systems

SUSTEMES

9'7 DASSAULT

2
2S5 CATIA

SHAPE THE WORLD WE LIVE IN

1 | ENERGHIS Bridge ver
18] I | |rANGTEL Bver. Tharghwi—]
2 o | iy
| ¥ T - ]

L2 T - TR v o 38

p:_,s s'o L ’ D WO R KS Realistic 3D Terrain and Geo-location Customized and Generic Templates

INSPIRING INNOVATION

2
2S siIMmuLIA

SIMULATION FOR PRODUCT, NATURE & LIFE

2
2SS GE®VIA

VIRTUAL PLANET Bridges, Roads, and Other Infrastructure Geotechnical Material Models




-
BIM & GIS BIM AND GIS WORKFLOWS

Are Happening Continuously in Smart Cities

WM IS DATA
%

Image credit:
John Victor

B I M B G = l L CAPITAL PORTFOLIOS CAPITAL PORTFOLIOS
A )& L5 Semantic Information Integration
[_whola = [Pt |
m— L4 Relationship Integration
Korea l
,& Coordinate Reference System
LT Integration @ GIS

&
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(ABS)
IfcSpatialCivilElement

o

(ABS)
IfcSpatialBridgeElement

o

IfcBridge
Earthwork ‘
— IfcBridgeTypeEnum

Allgnment

| |

Coordinate reference system, linear referencing & spatial context

. F\WTHTHTY/(
\% j% I T
@ |FC Standard= A4 AEW3 HO|EH e XM ES

@ |FC Alignment= Building |52 IFCH|A|Z Infrastructuredf H-&3t7| @[3l = &

@ |FC Infrastructure -3 d =27t M EH2HAE LIEHH

Z=X: BuildingSmart 26




IFC-Alignment

* IfcProject
- IfcSite
Bl A XN * IfcBridge New Road

Alignment

F IFC Alignment asIcommon resource ﬁ . IfCBr ] dge Old Road

* IfcBridge OverPass

e — IfcBridgePart Deck
% — IfcBridgePart Abutment CO
S—— — IfcBridgePart Pier P1
v Road Desi.gn;r.; Bridge Design Tunnel Modeling - IchridgePart Abutment C2
IFC for Roads IFC for Bridge IFC ShieldTunnel
IFC add2 Released : July. 2016 P6 Alignment Project deployment teams ; Korea, Japan, France, Netherland...

IFC alignment Released : March. 2015

® GeometryE 7|22 & Horizontal, Vertical AlignmentgE T4

® |FC Entity Y5 A Q4 ; pre-stress tendon, alignment & =71 H2o| 2R

© IDM, MVD & 222 HAHSH| fot ol 0|5




BEHF MA/Of U= =& HIO|E

DELIVERY EXECUTION MEED
Master_ Information CONTRACT AWARD BIM Execution Plan PROCUREMENT Employer's Information
Delivery Plan (BEP) Requirements

(MIDP) (EIR)

0 Project Information Model (PIM) Asset Information Model (AIM) )
' ---I-------+'I

Documentation ]

n M

Non-Graphical Data | .2

Informat

Graphical Model

MOBILIZATION

1-'234557
BUILD & HANDOVER B
= [ommon [ Soor izl oo [ s ]
—_—
Y

{COMMON DATA ENVIRONMENT ECDE}} <

B e o A i dot

I
1
'":,?&1‘:‘!&?" qop 46}- 1‘)}- 10’ 191' 4°h 1“’ 1°}- i
1

DICD CDIC.‘) CDlCD €2 €3 Co €3 C‘Jl() CDlCD (' [ror dettsnuppiers!

information exchanges |

‘e and employer's decision
© O © © @ FEEE

I
1
CIC Scope of Services |!

[ Maintain, Refurhish, End of Life or Bulld |

e

e e e e e T

Information m Management

process

process
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= | — construction Japan

BIM CIM

e 2016 SAIE Y §3M O] 28| ES S i-construction A|/HEH2Z HA|

[
e 2020 2H - BE ZZL2 j-construction 2 XISt 2 =720 2 F

P i-Canstruction » Maintenance Bridge inspection data (3D=model)

*  Point clowd
* Laser data
+  Pictures

UAVAEBEL 1= 10008 2 EOE E S ERL -3
RALETIVIZBESEAI0L1.
IERETILIEHE THURBEIXE G,

Laborsaving
High speed processing

ore =

e QEO p\MO| BEACHY 2 %WI}OJQ i-construction =2 FH
® j-construction : FQIX|, G4 O|0|X|Q} 3XtR AF| L 0|35t

s=
58 27, M, RAISEHAE otz SME2z das &elot= MA
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Digital Records

=>» Management

=> As built BIM

STORE, MANAGE,

CAPTURE PROCESS EDITING AND SHARE CONSUME
ContextCapture Mobile ContextCapture Cloud ContextCapture Editor ProjectWise ContextCapture
Processing Service Bl ContextShare Navigator - -
Contextcaptirs Deacaftes 9 O b ect cre at lon
iHsiplits Other Bentley Products
ContextCapture (MicroStation,

ContextCapture Center OpenRoads, etc.)

ZXN: Bentley .




Bentley

i’" TELSTRA

Cell Tower
Australia

Using ContextCapture to generate 3D reality
meshes of Telstra’s telecommunication towers
helped SiteSee optimize artificial intelligence-
based inspections and achieve over 98
percent object recognition accuracy.

The integrated reality modeling and Al
solution facilitated an efficient
telecommunications tower inspection method
that improved personnel safety, reducing the
need for tower climbs by 60%.

Bentley®

ZX: Bentley
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CIXE ER 22 7|8 #X| &

Lo

Improve Workforce and
Process Efficiency

»

Communicate /Collaborate
Effectively

Meet Sustainability Goals

O

Maximize Productivity
& Cost Savings.

->)|(4-

Increase Reliability & Resilience

1L 8.8 & & ¢

Boost Customer Satisfaction

=

Shift from Reactive to Proactive

(s oy

Speed Approvals & Handoffs

Cognitive Digital Twin integrates many systems and data streams
into an intelligent platform, driving operational excellence

g

COGNITIVE DIGITAL TWIN

PHYSICAL
WATER INFRASTRUCTURE

HENE

IT

| Information Technology

GIS, Repair History, Customer
Management, Back-Office
Business Support

oT

Operational Technology
SCADA, Sensors, AMI/AMR

ET

| Engineering Technology
Hydraulic, Water Quality and /
Asset Performance Models

Data

Access

Capital Planning

Prolong Asset Useful Life

Impact

20

www.digitalwaterworks.net




CIX|2E ER RF 7|8 7 X| 2]

BAS(Big Data + Al + Simulation)

Clolg &t Al A&l 8t
s — 510/ E BA K
M&S J|l=
e A 2HE ol 2 L)_. QXN S RE —
1—— 25 2HE = N& ol 2 — a3
@ Ol Hal Y e S 019 XAl 2 03l
e 22 X goiof HH] BD + Al +Sim%| ASE2AX Z& | | e HLE2H 0= JIE
o 28 7% B Al OI= st HA : ® &1 2|5 (Validation) 21 5
Il BAs ==
gl
il
v o SOOI KAl AIE
OlNIEZE 0|8 JIHSHS elay >y =
"JEH m:g; _'i s o —5 ® BAS &N P 2% YA
O S Bl LS, e o AYX Eﬁ(dmyn o4 Al
% Al=2d0l&E =2 T I;I_Iéi u];| _1_];|m

Semantics: gl=f(x1, x2) / g2 = g(x3, x4) 9|0 = (Semantics) 2 )| = 7




External system

7|12/71 8015, &5, NGIS
HEHI/AIZREIFH

Digital Digital

Assets Twins =
; +model updatg

reensTIo +analysis

+database +A

+control

Reality Terrain & 2D/3D 4D/5D loT Imrrlerswe Asset
el Modeling Subsurface Design Construction OT/IT Data Visualization Performance
Modeling Review Modeling Integration (VR/AR/XR) Optimization
Integrated Digital Immersive
Digital Workflows Digital
Delivery & Operations
Capabilities

IX|7|4t AIMED} HEYIAES MG A|LE DTM 78 / 25 T4 93 T4 Me Yo e
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ISO 19650
Guidance Part 1
Concepts

1ISO 19650 1SO 19650 ISO 19650
Guidance Part 3 Gui‘d@nce Part 4 Guidance Part 5
Operational phase (To be confirmed) (To be confirmed)

V
ISO 19650 1ISO 19650 ISO 19650 ISO 19650 ISO 19650 ISO 19650
Guidance A Guidance B Guidance C Guidance D Guidance E Guidance F
The information  Open data, Facilitating the Developing Tendering and Information
management buildingSMART  CDE (workflow information appointments delivery
function & and COBie and technical requirements planning

resources solutions)

ISO 19650-1:2018

Organization and digitization of information about buildings and civil engineering works, including building
information modelling (BIM) — Information management using building information modelling — Part 1:
Concepts and principles

ISO 19650-2:2018

Part 2: Delivery phase of the assets

ISO 19650-3:2020

Part 3: Operational phase of the assets

ISO 19650-4

Part 4: Information exchange

ISO 19650-5: 2020

Part 5: Security-minded approach to information management

=X:150 https://www.iso.org/standard/68078.html 2

3 = e =




ISO 19650-2 documents

Main body Project information protocol

Appointing party SR : ! Delivery team
exchange information Prcrje::;z\;:g 2Hon Bl [3 ee';::imit:: mlan master information
requirements P delivery plan
::.:vel of Acceptance criti:ia Industry Delivery team
information —  €.g.managemen = . capability and capaci
—_— production methods standards P aslssmentp k4
and procedures;
o reference
: information and B g
Supporting shared resources Appointing Delivery team
information party A mobilisation plan
e.g.reference _| — ~ standards and - P
information / ici "N Y
ondstored | Projectinformation .~ Policies S
resources t-""f | delivery milestones ;g S ) Delivery team TN
A A A A Y S [ e [ wmmmmm i information delivery
M Appointment documents M Appointment schedules —_— risk assessment —=
7 — — 1\ NENE
— Referenced documents Appended Referenced S e T T e T .m .\m_

T A, S R A Y [ Y '___=JE__JL___JI_ ] e T, T T A Y icu_.__m:- SN
AT i Lo A A s e

i I— i T T T [ [—" ST il L o T o, LT i WET b V. b T T
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1ISO 19650

ISO 19650 - Organization and digitization of information about buildings and civil engineering works,

BS EN 150 19650-1:2018

BSI Standards Publication

Organization and digitization of information about
buildings and civil engineering works, including
building information modelling (BIM) - Information
management using bullding information modelling

Parn 1: Conoopts and principles

including Building Information Modelling(BIM)

“ISO 19650 - LTI M & DE2) (V) S Tatst HE 9l E2 ZAL0|| CHst
HE 29 Y OX|Eet- Bimof| 2[5t FHE )

- 2018 128 & é%‘ oy B IR (BIM)S 5t 2R 2HES
o FAPY 24 B2 AR CIX|Y FEto| SZ20f w2} BIME [8H K #Af 150 EZO| ek
= YF0|AM M= E JECE BE=BMd 28 0[8tog, FY J|ES i‘ﬁlﬂ** HE-
SERTIY H*v-:sg %1 85 1192 EF 4! PAS 1192-2 HZ0| 150 19650-1/2 2 S
. T 82
v Ch0| 2 IERE G KA 20| B2 TIAAIZ} EHOft, <RI O] AHhtel 28 0j U 2o
525 G{E0fete 91412 1

v TE% His oot seiol alzbd ol it 818, O/ 918 42 Olsiet Azl Sl Chadt g
ISt "3 2ol TR HATS| o

CH
v 320N PEE O EFHoR Wi
7

2t = Q= = F0| 0[27] 21, ZEE HE QAR £819]
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1ISO 19650

BIM e 9I0r 801 o, 7H'd & 3

ISO 19650-1

ISO 19650-3

ISO 19650-2

sHEl/2==

ISO 19650-4

ISO 19650-6

ol
H

ISO 19650-5

HFA
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1ISO 19650

n oHQ_lI‘“:' O|'('5 (=12

ISO 196502] 23 L 27t E=3t-EN 19650
= |SO= 2018 128 el gl eaoME 194 12 ZA £=9l0| FE!

0[0, CEN(REEZSP|F)2 HHES 20198 7HEE X012 HAYE
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oi XTHA BIM Level2 9|83} 3! ISO0IZ Q1

201649 42LE HE ZF X 40| BIM Level2E o235} stoz M,
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1ISO 19650

= ofefdF e

ISO 196502| F& LH =7t BZE3t-EN 19650

= I1SO= 201814 12¢ 2l gl QEoME 199 18 24 =9l0| K=
olof, CEN(REEZ2P?|7)S| HHES 20199 7€EE X202 HAE
ISO 196502 At=2| Z?IEECE 31 U 5Y HEI|HEE L& oiY

J|ES Y 5.

042 ZEHY BIM Level2 2|23} ! 1SOQIE Q1
20164 4EEE| HE ZZ XY YHO| BIM Level2S 9|93} sto=M,

SA= 1SO 196502 HS/QUSME LA 2Ist AHAIZZ &8,
(0]0] 16 HEE QIS E%LE %l *EES

5 U 55, %320/ 0]0{ BIM PAS/ISO Q14 3l QI &% =2
BS, PAS T BESE 33 Y0 H= &8 S0/, dxli= 1SO
196502 E&510 Z2HE M7 7| 2S| BIM A ‘I.J““Oi g

UAEE= BIM 221 = H|1H0]| ISO 19650 &2 =
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Timeline °
— UK BIM —
BIM Level2 FRAMEWORK -
Mandate
“Making BIM Level2:
Business As Usual”

— 1 A Wt of W1 (e D, o L2

bsi. qu?.l_? oSt “_ L
ad= FRo Constructlen Strategy 2016-2020 M =f0f it
LevelBE :vhz_e_,z BE 28 =0 level2?} 0]0 488t= 1O

19650 @15 E-2 PQQ(Pre-qualification questionnaire) =S Q3

Level 0-2D CAD AFZ, 50| Y QI Wt Heio| of2.
Level 1-2D/3D CAD E3} AL, & HQfXP} F2 X 12|

Level 2— 3D BIM &1 D8t HEOt T2HME AOIX} D29t 2
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1ISO 19650

. SN EYY

ISO 196502| & Li =2} E=2F-EN 19650

H SOE 20181 12€ Wl ol o3 ME= 194 19 24| £210| K=
olof, CEN(SEHEZS|1) HHES 20194 72EE X202 HE
ISO 196502 At=2| ZIIEEC R ZH U Y HEV|ZEH A& i

JlES Y B,

AUSTRALIA AND NEW ZEALAND
GUIDE TO IS0 19650

Y2 XA BIM Level2 2|23} 5! 1ISOQIE Q1
2016\ 4HEEH HE Z& ZE UEO| BIM Level2E 2|23t st 2 M,
FAl=1SO 196502 HE/QUBSME YR LS EHXIRE &E.

(0|0] 16HRE QB U2 QA F £3)

S gl Lz o320 0/0f BIM PAS/ISO Q14| 8l £l 2% =2
BS, PAS T BEEE 2T Y& = &8 F0[eH, diis IS0

196502 20t BEO= £9| 9 ZEME MA J[po| BM %2t T
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1ISO 19650

= ofefdF e

ISO 196502| & LH 27t EE3t-EN 19650
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o1 REMX BIM Level2 2|25} 8! ISOQIZ 01K

20169 42 2E HE 35 = UEO| BIM Level2& 2|23t o2 M,
SAx= SO 196502 HE/QUSME Y& Hast IHIIRZ 28,

(0|0 16 HEE QIZ EUCZ QUM 2 F =S

o5 9 FEME, Y301 0/0] BIM PAS/ISO 214 3l £ £F =52
BS, PAS Tl BEREH 3& Q&0 X3 &8 S0, dxti= IS0
196508 28010 Z2ME 7 7| 2to| BIM A THE| &8

UAEL= BIM 27}EZ H|H0j| 1SO 19650 &2 &
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UAE BIM iation =3
UAE government becomes the first to
obtain BIM certification worldwide

3, Mrwa B

SHI0| 2 WEZ(RTA)O| UAE HEI|Z A|X2 BIM
Q152 BSIZ £ E WYS (20184)
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SO 19650-1

BS EN 150 19650-1:2018

Organization and digitization of information about
buildings and civil engineering works, including
building information modelling (BIM) - Information
management using building information modelling

Information management

according té BS EN“1SO 19650

Guidance Part 1:'Céncepts

> o

I=

il
|

> H
ox o

>

m H 4
a0
o2

oz

Interested parties’ Appointment information
Information requirements requirements
Organizational ::"' %
2 > = Asset Information
Information 2 &

& = = Requirements

Requirements Fy (AIR)
(OIR)

T
contributes to

L
contributes to

L

Asset Information
Model (AIM)

contributes to

o
Project = Exchange i
Information g Information Froject
r ~ 2 - + Information Model
Requirements = Requirements (PIM)
(PIR) @ (EIR)
-]
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SO 19650-1

Transier of AIM

information to FIM
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Delivery phase leadership according to any project procurement route
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1ISO 15650-2

A5 EN 150 19650-2:2018

Feedback from model review
Information management ropree vt o
R « 4 TN according to BS EN I1SO 19650 . =
- - ‘ |

iy ]D E 1 i .
i | E Designer’s HM Systems coordination
b e ¢ I M Mol Contraclor of and closh deteciion
1ﬁ - | Py ; | | consultant Consiruction | |
— i L | r /—’ integrates BIM BIM Model |
o G -] P * - model 4
uigdance rar : Ha{ Consiruction planning

and scheduling

BSI Standards Publication . . Syl
Processes for Project Delivery ] I ,—Q -
team . 4 uantity takeof
E’El“il;ln /4 L c::::t\:nf' and cost estimating
builds/updates ]
BIM model(s) Feedback from model review
Organfzation and digitization of infermation about i?ff;
buildings and civil engineering works, including fobricolg
building information modelling (BIM] - Information
management using building information modelling C D E | E X—l C}
o — =
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+ B2 =85 20E BIM AR B
+  BIM 2 FE7}, CIXQl {27t 3 HIE TR7t A
. 0|2l Ac|yjol4
bSI FAIBAS HEAZIe Ac|H o4
» BIM 2 FXa| 2%
AlS EHA|
BIM ZCHOIEN(F HF2|  ClAY 271t ®aARzte] ACiH oj8
) HotM 24

ClAlel 2@ 9L A% o Ja[n =3 HE
ZF, £4, AZ4 U HE T, ¥ H80|BIMEE

= EIR (Exchange information requirements) ‘32| s Sa8 BR8el v
= FEA2EX
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1ISO 15650-2

Common Data Environment

SHARED WORK IN PROGRESS

The key Concept Information approved for
sharing with other

appropriate task teams and

delivery teams or with the
appointing party

Information being developed
by its originator or task
team, not visible to or

accessible by anyone else

Check/Review/Approve
before transition

Task Team

1 . WIP Task Team

REVIEW/AUTHORIZE

Task Team

. Shared

-

Z
3. Published
4

Archive

Information authorized for
use in more detailed design,
for construction or for asset

management

ARCHIVE

Journal of information
transactions, providing an
audit trail of information

container development
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1ISO 15650-2

Reference architectural and structural models

) ¥
SHARED ek model fe

1. Design and produce structursl model
2. Share clash rendition and check
against the architectural clash rendition.
3. Modify design if clash aceurs

4. Perfarm 2 and 3 until no clashes acour
5. Prepare information enchange data

(COBie}
6. Prepare dacumentation

1. Native model and clash rendition
2. Information exchange (COBie)
3. Documentation

TASK TEAM Chack Review and Approval

Structural Engineer (S)

[

P Dewve ' EXECUTION | 2 NEED
T " _.,- I _-_ Eh I |
.l- r
r ™
Made| (P I Asset Information Model (AIM) 1
G i f f

Documentation 5

=]

=

= =

Non-Graphical Data | 2

S 5

‘Graphical Model | <

N
. { COMMON DATA ENVIRONMENT (CDE} } 4
Opex

R [MAINTENANCE and USE (PAS 1‘!'92-3]>
e o e AT ok T S e Rk e e et ek 0 e S e L e R P Lo S LR X o T S T e e e Ty e o e R e B
SUPPLIER'S I
INFOItMATION i
EXCHANGE ‘oh i

<Q»
Planned Preventative !
{ Maintenance C ) l: j C D For details on supplier's |
information exchanges !
Portfolio Management } Aad Empp;mr;zeclnnﬂ.
I Scope of Services
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