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B1010.10 — Floor Structural Frame (Steel Framing Columns)

100 Generic column element, See B10.

200 | SeeB1010

300 Element modeling to include:

s Specific sizes of main vertical structural members
modeled per defined structural grid with correct
orientation

Required non-graphic information associated with model
elements includes:

*  Structural steel materials defined.
«  Connection details

« Finishes, i.e. painted, galvanized, etc. ‘
350 Element modeling to include:

]
e Actual elevations and location of member connections
» Large elements of typical connections applied to all
structural steel connections such as base plates, gusset
e

plates, anchor rods, efc.

s Any miscellaneous steel members with correct ‘ !
orientation

*  Any steel structure reinforcement such as web
stiffeners, sleeve penetrations, etc. I

400 Element modeling to include:

Welds
Coping of members
Cap pates
Washers, nuts, etc.
All assembly elements ‘-
"
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When a certain percentage of a firm's
projects are undertaken in BIM

When clients are willing to pay for
specific value add derived via BIM

When clients present you with
clearly defined BIM deliverables

When one can fabricate
straight off the model

When one can cost A
siraight off the model

When the entire team adheres

to the BIM Execution Plan

When an organization's leadership is
4 fully engaged in the BIM path taken

When the project team doesn't
_— Tequire much extemal support

When project teams fully
embrace a BIM workfiow

\
B
b
~ When peer-to-peer support becomes
more relevant than training

When all library content is either available,
or can be produced on the fly

Establishing aDesign Technology Budget with itemized listing of key costfactors.
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Evolutionary Based Form Finding

Using the evolution solver in Grasshopper,
Galapagos to optimise form based on
energy analysis

£ Result %



[Process]

Replication

Innovation

[Continual Improvement]

Replication and innovation

Living Systems
Understanding

Whole System

h

Energy Analysis Tools

Grasshopper definition for sun analysis

Regenerating System

[

-

More Energy
Required

Technologies/
Techniques

Fragmented

Degenerating System .

D
D
2

Less Energy
Required

Regenerative
Humans Participating as
Nature—Coevolution of the
Whole System

Restorative
Humans Doing Things to
MNature—Assisting the Evolution
of Subsystems

Sustainable
Neutral—"100%
Less Bad” (McDonough)

Green
Relative Improvement
(LEED, GB Tool Green Globe, etc.)

Conventional Practice
“One Step Better than
Breaking the Law” (Carson)
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Image courtesy of BNIM Architects
Layers of design
Printed Sheets
(Construction Documents)
—_—
Architect Contractor
Printed Sheets
(Shop Drawings)

Consultants The traditional method of design review Subcontractors

— —
. Subcontractors .

An integrated approach to design review



Structure
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Integrated
Design Model
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[ Lighting/

e

Material
Data
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Happiness

Happiness over time

Time

BIM as a Workflow
* Listening

* Researching

* Designing

* Building

* Occupying

* Learning
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Energy

Building orientation
* Building massing

* Optimized envelope
* Optimized glazing

* Optimized shading
* Daylight dimming

* Optimized lighting
* Efficient equipment
* Passive solar
Thermal mass

* Natural ventilation
* Optimized mechanical systems

* Building orientation
* Building massing

* Daylighting

» Water harvesting

* Energy modeling

* Renewable energy

* Materials

R
#y

LAY
-
5

it \'““
- L -*

Specialty

il Consultants

The traditional team model and an integrated design team model



Optimizing Strategies for Building Form

60.00

45.00

Annual Energy Reduction

40.00

35.00 1

30.00 1

25.00

C-Shape

Box

N

Marrow and Tall
N v

p

» Water harvesting
* Energy modeling

» Using renewable energy

» Using sustainable

materials

g

Building Forms
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Design Visualization
Animation/Rendering
Chent Vision/Goals

-
4

.
.

.
LEED Do

Suin shading

Daylighting

Energy Modeling
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Constructibility

Direct to Fabrication
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Life-Cycle Anafysis
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Fadility Management

Interfarence Checking
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Finish §
TOls TOQs
Takeoff Iltems  Takeoff Quantities Resources
S/Qty 5/Qty 5/Qty
| |
Design Cost
S0 data flow

Operations and maintenance manuals
As-built information

Shop drawings

Material lists

Warranty information

Other information for life-cycle care

Controlling Schedules

Create and verify the accuracy of the schedules logic

Introduce detailed sequence schedules to mitigate installation risk

Manage material and equipment delivery timing

Manage crew sizes and productivity to align to expected completion timelines
Use lean scheduling methods to increase productivity between milestones
Verify work put in place and subcontractors’ billing percentages

Identify root causes that delay or inhibit productivity

Adjust schedules in real time based on site feedback

Establish performance incentives/deductions based on scheduled work
Report to an owner on construction progress and delivery timelines

Design-Bid-Build
Construction Manager at Risk
Design-Build

Integrated Project Delivery



Design-Bid-Build

Design GMP
Build (Part A)

Time

Construction Manager at Risk

Design-Build e

Risk &

Reward

Time

Integrated Project Delivery method



Effort

Effort/Effect

PD: Pre-design
SD: Schematic design
| DD: Design development
| CD: Construction documentation
| PR: Procurement

CA: Construction Administration
I OP: Operation
|
|
|

EFFORT/ srr%cr

Ability to impact cost and

functional capabilities
& Cost of design changes

3 EM Traditional design process

PD SD DD cD PR CA opP

TIME Graphic originated by Patrick Macleamy, AIA / HOK

Project Effort and Impact

MacLeamy Curve

@_ Ability to impact cost
and functional capabilities
@_ Cost of design
changes

Fj Traditional design
63 process

@_ Preferred design
process

Project Progress

Impact on Costs Costs of Change

] i i

Prefiminary
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Familiarity With or Implementation
of Lean Practices

W Not Familiar With  m Familiar With ® Implemented

Lean Construction

30% 27% 43%

Pull Planning
45% 19% 36%

Last Planner System®

Just-In-Time
35% 35% 30%

Toyota Way
43% 31% 26%
Six Sigma
40% { &1

Peaople
Case

Culture

Technology

Business

Business Technology
Case Case




Building
Systems

Raw Materials Building Materials

-5/8" Laminated Glass
-A5mil TPO Mermbrane
-127%12° Boned and
Filled Travertine

Building
Products

Windows,
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o Appearance—What does the product look like?

by cls
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Identification—What is the product?
Performance—How well does the product work?

Installation—How is the product installed?
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Lifecycle/sustainability—How is this product maintained?
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Demalition .

Renavation

Cost calculation

Operation &
Maintenance

Installation /

Develapment
Canstruction

Production Training

BIMCENTER Purchasing / Logistics

SleUbl (g jlud o (gl oy IS
0jg bz o3 2 o Ylislw

(s 7 Lo )

ol glaels p e o ol sl S3BIM (glas 8



Conceptual

Design

Programming &%,

Renovation

o)

Demolition

Detailed Design Analysis

Documentation
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Construction
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......................................

Course level : Elementary 7 - Intermediate B Advanced
Course ] : i :
i Model Thi d Anal M t
e i odeling eory and Analysis anagemen
i Software App hcatml;)ufdli%;:l in design Prefabrication
i Advanced modeling , H Agile management
i : 2 : Project Management :
= i Presentation technique £ 3 . The life cycle of the
Course | 2R i Sustainable design o
contest i Construction systems Redos mnd simikinds building
Materials and tools e e R Implementation of BIM
BIM concepts p T Parametric design
modeling Cam LN Integration
Collaboration network
Modeling a simple A joint construction project of { | Collaborating on a real
Final project structure using BIM architecture, structures and integrated construction
applications facilities project
Recommended .
i Undergraduate Final years of Master's, Ph.D. and

courses of the first
and second years

g Undergraduate and
e postgraduate courses ..

Proposed framework for BIM training

free courses for
industry and career
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Interoperabity &
Compatidlity (1C)

safety (3F)

Culture (C0)

Traiming & Learming (TL)

Standardzaton
$0)




(Postoccupancy Evaluation 4 _.-%_ Animation/Rendering )

C

&

Cost Estimating X bl £ Systems Coordination )
Contractor e o "I /94 Specifications )
Client Vision/Goals X~ 4 Regulatory Requirements )

b ( Design Visualization Q LEED Documentation k
L e\ Sunshading )
Acoustic >— I ' & Daylighting > - '.': "',

o= '( Constructability — 7 < - ’::' ' ":
k ( Consultant Integration  $&--./ » < Energy Modeling 3"/"' ..E

‘* Direct to Fabrication ¥ st AN\ . X Interference Checking D" ;"

B ( Programming o $ Water Use )"' ’."‘

“\( Facility Management ¥ % Community ) ‘,"l

100%

S Life Cycle Analysis )F‘

(' Materials

Ability to influence costs Construction cost
( \ | (0%,

/

Cenceptual
nning feasibility
studies

Level of Influence on Cost

NeF] /

0%

Start




Criteria for
Supplier
Performance

Competition
Factor

Quality

Indicators for
Supplier
Performance

 — Return Rate

| Discount Rate

'— Gross Profit Rate

Delivery
Time

| Quantity Discount

Lead Time

Service

On-Time Delivery Rate

Delivery Flexibility

Service Standard

Organization
Factor

Technical and

Production
Capability

Responsiveness

Improvement Capability

I— R&D Rate

Relation
Combination

l—- Process Capability

Technique Cooperation

Organizational
Management

Market Cooperation

Cooperative Time

l_ Inventory Turnover Ratio

l— Operating Expense Rate



Quantity Biddins
m Takeoff / Cost m Tendering and
Estimata Procass Awarding Procass

Supplisr Performance
Evaluation and
Managament

| 3D Vactor Data |
| Materizl Composition Data |
| Cost Price Data I

Bidding and Tendering Data |
| Contractusl Data |
: Projact Document Data |
| Material Supplier Data |

Facilities
Manager

Construction Site

MODEL

PHDJE::T/

\

Consultant
o5
®

Contractor
Sub-
contractor

~

Client



Pre BIM status: BIM = 3. -Mult-dimensional moded (nD)
Traditional I i F'm::ijue"w,l -Complex analysis at early stages
-Diecurnent based workfow Practice such as sustainabity,
-20 drafting and detading /\ || constructability, lifecycle costing,
-Haart beat linear workfiow |/ ele
-fEynchonoLs -Mult-discipine utiise the same
PR o 8 % model through an integrated,
-Adversanal relationship o [ interoperable or federated
-Risk Shedding ﬁ 2 database
-Lack of interoperability E -g _?‘;ﬂeanilngd lean chim
g -Multi-Server technologies for
5 % collaboration
-Automated and Coordinated [
Views f
-Streamlines 30 Vsualisabons -Information share and exchangs
-Basic data harvested from the - L -4* and 5" dimensions (tme and
miodel swch as 2D plans, \/ cost)
e o, b g o | i e,
d g = BIM Stage 1: T TR T BIM Stage 2: e

intemet Object Based g | Modal Based -Ciash detection between dscipines
-Asynchronous communication Madelling Collaboration Coliaboration -Asynchronous communication

Effect

« Stage I: object-based modelling
« Stage 2: model-based collaboration
» Stage 3: network-based integration

building
information

A modeling

A

Parametnc
| Building
|| Modeler

Object CAD

Efiort
The effect/effort ratio of BIM technologies (Autodesk, 2003)



Type of

operation \

Ingress Specification
protection

Geometry

_ _ Features
45-35-72/334
‘Hand Drier’

p
m?urer Standard
rating

Cost/Time
reduction potential

i

i

piiven 1\

/ Final Design

Cosr
or
Time

Production

Briefing
Sketch Pl

After SaleNce

Cost/Time of
making changes

Period of the Business Process (time)



Information

—

Value
BIM Environment Performance
Applications wep 2l Anzlysis = Analysis
Data File Software
Ecotect
Revit
Architecture
ﬂbm [ aBs
= e

IES

- -

Primary
Program

Energy/Thermal
Lighting / Shading

Other Analysis

Energy/Thermal
Lighting / Shading

Value / Cost

Energy/Thermal
Lighting / Shading

Value / Cost

BIM MODEL

Management

Resource Management
Thermal Analysis
Heating Cooling Loads

/ Ventilation and airflow

Solar Analysis
Right to light Analysis

) Day lighting

Assessment

Shading Design

_———2»| Energy Usage
Carbon Emissions
Ventilation and Airflow

Day lighting Assessment
LEED Day Light Credit

\\'ﬁ' Lifecycle assessment
Lifecycle cost

Energy Usage

Carbon Emissions
Thermal Analysis
Heating/Cooling Loads
Ventilation and Airflow

Solar Analysis
Day lighting Assessment
LEED Day Light Credit

\i Lifecycle assessment
Lifecycle cost




Object naming

Lniclass code

Facility

Classification
System

Equipment

Spatial naming naming

Obpect naming

iginatorf

Deserigtion
Manufacturer

Spatial naming

Equipment
naming

Lomponent

Equaprmient
Abbreviation

Assel register
naming

Haorm

Uniclass
code

Cooe

Equiipment

Mumber



Ability to Construction Cost
100% Influence Costs 3 R G 100%
”
: ’
Conceptual Planning y
and Feasibility Studies Y,
k7] \ ; /
o Design and / -
2 Engineering 3
S \ ¥ O
[ 1] =
Q <
é Procurement and Canstruction E
&= =
= w
= ’/ 5
_ , 8]
2 Startup
T
-
/ I
’ Operation and
” faintenance
s |
0% - o
o - ’ >
Start Project Time
Estimating Software
2D paper
drawings i
from design/ I manual rakeoff and manually assoclate || =00 0 —==== |_ -k --------
englneering [~ [ manual check for = |# takeoff Information with = | manual link, changes must
team “conditions” assembly items be updoted by estimator
I
= | dightal links, changes are
1 updated automarically
assoclate digitized | |
L TN e | | takeoff information with | |
i component ‘assemblies,’ [ cost
Traditional paper-based i i’ : database
estimating process |
1
| calculatlon of
extract quantities assoclate with | additional
Eai within BIM tool > assembly frems quantities [tem e
| properties
3D/BIMm A
models from - | rr;ﬂ';ﬁ::;?:ﬁ
Pt uam specialized takeoff/ | supplier/
i e auto-extract and subcontractor
| assoclate with — pricing
3D/BIM-based estimating assembly Items
process




Requirement Definition:
il Charrette

y

Energy Modeling

Concapt de=sagn: Détailed design

Building envelope Builaing elements

Problem Definition:
Expected Results, etc.

Green Building Studio

Refinement Process
Validation

Y

+» Building envelope and
elements fine-tuned for
the analysis

+ Analysis of the results
+ Estimation of errors,
data models

Typical Qutline Project
Organogram for a Principal

Contractor

Energy analysis validation

Hierachical representation of a Construction Project Management team on-site




Design
Team

Internal
Company

Commercial
Team

Constructio

Corporate -

Social
Responsibilitie
s, Considerate

Contractors

e (Client and
Client
Team

On Site
1 Activities; sub-
Bodies; HSE, contractors,
Environment labour, plant

Agency and materials

O5HA/Best Practlces Table-based Parameters

R“‘e Matural Language Rules Parameterized Rules

(1) Rule Interpretation

Model
Platform BIM Tools
Revit, Mavisworks, Tekla CM solibrl Model Check
(5) Corrective Actions
Visualization, Work Task Assig nts,
Instalation and Removal, etc,

Fiﬂld Protective Safety Equipment

Rule checking process for rule-based safety chediing system.

Planning and Programming

Design

Construction

Project Closeout/Commissioning

Operations and Maintenance

Disposal



Planning/
Programming

Design

Business
Assassment

Construction

Closeout/
Commissioni ng

Operations/

Maintenance

Disposal

First Stage

Formulation of
Problem Statement

+

Determine Research
Aim and Objectives

R 2

Identification of
Research Scope

g

Second
Stage

Identitying Types of Research Strategy and
Data Collection Technique:

1) Research Strategy:
Survey

2) Data Collection Technique:

i) Literature Review:
Books, journal articles, international
conference papers, and materials available
on the internet.

i1) Semi-structured interview:
Semi-structured interviews with design team
(client. architect, structural engineer. MEP
engineer and contractor)

Third Stage

i

Data Analysis:
Content analysis

.

Results and Findings

-

Model Development

¢

Conclusion and
Recommendations

Construction

» Pre-construction Stage * Construction Stage * Post-construction Stage

Study

Project Stage
e Project Design ¢  Excavation of e  Final Inspection and
Rty H *  Project scheduling * Foundation Acceptance

e  Cost Estunating ¢ Framing Project Close Out

e  Site Coordination ¢ Roofing and Siding e  Owner Move In

e Managing Materials *  Plumbing and *  Warranty

and Machineries Heating *  Project Evaluation
¢  Electrical Work
¢ Interior Finishes
;;1 3 %—l eaa]?illli]ill]ilt%' Schematic Design Construction
; . Design Development Document




Autonomous Cloqd &
- construction real time
collaboration
Pre-fabricatio
modular constructio 1
Advanced

building
materials

2

Egmented
reality &
virtualization

=

F B & 3D scanning &
: 4 i. ! photogrammetry

i "////'lif (o}

(U additive mi?\gfgm:ign: 2 Big data & R 2 Building
predictive n 2 Information e
analytics st NA
'IIIIIIIA

Modeling

Asclutecturs
soltwares

Struchires Constmaction
softwaras softwarzs

Sub-group of BIM software



Archatect

Stmcmral

Cvil
Enginess

Engmes=1

HVAC
Engineer

LWner

Lighting

Facility
Designer

Manage:

Constuct
Manager

Information flows between project participants on BIM system

e m TS e ,—"‘
- e, -
- ~ -
- S -
P d . Pt
e Interdiscip. b -
%
o Collabor. s
s/ % - -
P N ™,
,l P e N\, \‘
7 4 N rd )

/ L : 1
P \\ of Consept \ ¥ Static '
] / ’ % : K =

! ? o ‘\\ ! Rapid- project ] i project Yook
1 1
! { wli 3 ! correct i ! / \‘ ! x
! 1 o 1]
i ! project \ ! revision I ! 3 1 Hi
] H -
] ' 1 I I
b I | PR, I : ; \ | Mechanic Electric | 1
Detai . aly i
[ ) i H ! Y, project project | [/ ¢
(W ! Efficient H ] project i N ; y /]
V! ! \ Real ) 3 &0
Y resource | \ T, ., A ok
O | I \ model A ~ v K
\ \  usage ; '\ / -~ e J
% N ’ N \ S’ - b
N, \ / \, \ 'J'
L / N % e '
b R S Se—— N, Pl
N, e
~, 4 ., e
7 el -, -
S P s -
~ - - -
~ s . ]
e e T "



Project S ] [
ject
Spung[}rghip [ Spans=or Project Requirements ]7

Directing [EmiHByar'a Information |
the project Requiremeants

PrUjEDt [ Project ];{F'rnjn:t Pian and Project
M M p
Management —r— anagement Plan

Managing BiM Execution Plan
tha project

Project
Implement ation
Pian
[P

L J

PTU-JE[:t [ p'{_zfn'i‘ ]—.[ Work Package Plan
Delivery

Project Team r
Selection Dedivering the -
project L

L4
Project

Elln'li::rma;::ln Information
edhvary Plan el

[Pin]

Information

Information
Production

[ijectlnformation Model Haridnver Asset Information Model ]

' (PIM) =3 = (AIM]
! l _ y

[ Design Intent Model ]

Virtual Construction Model

Employer’s = 5 = =
Information BIM during Briefing t and Definit
Requirement

Y

Coordinate Coordinate
Development of Simulation
Early Stage Models and Analysis

Tt

Decision to i Set Expectations
Use BIM? of Using BIM

To Design
Stage

Technical
and Financial
Feasibility

Sustainablity Constructability
Analysis Analysis




CONSTRUCTION PRODUCTIVITY &
CAPABILITY FUND (CPCF)

‘'WORKFORCE TECHNOLOGY . CAPABILITY

Environment
Scholarship

DEVELOPMENT ADOPTION DEVELOPMENT
Warkforce Mechanisation oo > =
Teaining & B credit (Mech ¢) S

- ; FHLTYES il Engineering
= Upgrading = - TR T Capability
— a Productivity Development
Enhanced Improvement r
BCA-Industry Projects (PIP)
Built e I TTW S

Modelling (BIM) R RS,
Fund -

Data Geospatial —_——
1 Data —mmm=e— ""__: Financial

| - -

£ —==—= Data gt

Specifier
Data

Suste'tiners — S';Y:omeahat
Data :

BIM Project Execution Plan

Categories

Project Owner

Project Schedule / Phases / Milestones




The BIM implementation framework

Technical (T) Perspective (P) Construction Business Function (C)
1. Data Property 1. Industry 1. R&D 6. Quality mgt. 11. Estimating
2. Relation 2. Organization 2. General Admin. | 7. Cost control 12. Design
3. Standards 3. Project 3. Finance 8. Contracting 13. Sales
4. Utilization 4. HR.mgt. 9. Materials mgt. 14. Planning
5. Safety mgt. 10. Scheduling
Technical (T) Perspective (P) Construction Business Function (C)
¢ Technology transfer focus * BIM uptake unknown * Inexperienced modelers
+ Vanilla implementations e Lack of BIM standards * Unclear benefits of BIM
¢ Few ‘localized” BIM solutions « Little government support # Lack of financial resources
¢ Focus on open file exchange * Few professional bodies and industry + Low data quality in design
formats clusters
* Legal status of BIM unclear
* Outsourcing of BIM services

Conceptualization Design Implementation Construction Own/Operate

Docs
= Collaborative processes

= Controlled by precise design model

= Improved coordination and
documentation




Ontology Concept:
'Mental Concept’

Policy Field
Ontology Concept: /

‘Mental Concept’

( BIM Fields has part—p

(Technology Field)

Ontology Concept:

'Knowledge Area’ (Stagel: Modelling)
Ontology Ontology
PP T Relation: Relation:
Blllldll'lg ‘involves' ‘has part'

Information involves — [ BIM Stages has part —p»| Stage2: Collaboration]
Modelling \
Ontological Representation (Stage3: Integration]

of the BIM Framework
Partonomy Levell v0.3
(Succar, 2008)

(Disciplinary Lens)

BIM Lenses |—has part—p.( Scoping Lens
| Conceptual Lens '

=
Transportation
module

City information model

" VICO OFFICE
7. 40 SIMULATION

\/
\/
\/
\/
¥

3. TAKEOFF MANAGER



Delivery Modes

Software Prerequisites

Semantic connectivity

“Main Deliverables

A ing and Visualisation levels
Clash-Detection between drawings files or models

Code Checking and Compliance
_(Accessibility, Fire...)

?g:"' Plant Design & Construction Sequencing (4th Dimension)
Product Quantities and Project Costing
(5th Dimension)
‘Construction and Fabrication Prototyping
_Engineering Analyses: Thermal, Acoustic...
Interoperability: Proprietary, Open and
Non-Proprietary
Discipline Specific Steps
Computer hardware - i
Minimum Processing power
_Requirements Storage capacities
Display properties
| Office
' Equipment and
Hardware ‘ Peripherals
te-HA | Site Equipment (if
| different from Mobility
above) o
— “_Connectivity
Bandwidth

Network prerequisites ' Access control

| Security
[“ :’k |_Information Direction

te-NT

‘ Web technologies
BIM Step Types
g ¥ Vision
Steps are identifiable changes and Management decisions
milestones within each BIM Field - Culture
necessary to meet the requirements & Prog .
of a BIM stage, v1.6 (Succar, 2008) Leadership "
| R | Internal
Communication activities
— External
Spaces

Physical infrastructure .
r— Equipment (non-IT)

| T
Knowledge assets (non-human)

Knowledge resources

| Physical Components
Structured Output "
[ Products Virtual Components

Products & Services ;‘ Non-Structured Output

pr-PS | Services _ Modes of delivery
Responsibilities
| Rewards
[w: Risk allocation  Insurance
Codes & Standards
Building regulations ;ﬁ;nn;n;:e a
| Sustainability
jula : Best practices
poRG  Project guidelines  Bench marks
‘ Classification Systems
‘ Research

| Preparatory| Educational programmes

pr:PP



PROJECT LIFECYCLE/PHASES FUNCTION STAKEHOLDERS
Planning Value / Cost Analysis
hﬁ\_:‘ -Lifecycle Assessment
| Ppreconstruction f /" | utecrcecon
I Field Operations Energy / Thermal Analysis |\ Customers I
Value Analysis Options “enegy Uspe \ -Queners [ Clients
Site Logistics Planning “Rasource Management t"\ -Users [ Occupants
-Budget / Scope Control /] -Carbon Emissions \
/| -Heatiog/Coctingroads |\
Ventilation | Airflow
| MEP Planning
LEED Direct Integration
MEP Design -Daylighting Credit8.1 -
Early Estimate Calculations / Partners
Nerify Calculations Post Design -Architects
“Systems Equipment Performance uw“‘m""f\";_w LEED Consultants
|  sustainabitity Services sl -Trade Contractors
sLighting / Shading Design
Business Development
Sequential Design Concurrent Engineering

4

& o

[‘-“J“ﬁﬁmliﬂﬂl =y {a-:mdynamics] -{ 5“"3"“”5

Centralised Design

=N »

ﬂ Project MHIHHQT
T

technology, process
and palicy steps A

object-based
MODELLING

fixed starting point
the status of the Design,
Construction and
Operation {DCO) industry
prior to the proliferation
of BIM concepts and tools

PRE-BIM

technology, process
and policy steps B

eon f';,urauﬂn

'technology, process
+ and policy steps €

/\

jncl
Mnua

{mmmm) | acrodynamics

I*

\ slrutlln'e*u

rcgu]auunh

)

technology, process -
and palicy steps D

{Succar, 2010}

model-based
COLLABORATION

variable ending point .

the uitimata goal of employing |

EIM concepts and tools to |
achiave Virually Integrated |
Design, Construction and |
Operation (wDCO} |

POST-BIM |

network-based
INTEGRATION



Key Stakeholders
Many BIM Touch Points

Maintenance
Team
+ Parts =1

Document Controller * Maintanance

* Builld agreed structure fram templates instructions

Facilities

Management

* Integration with the Help
Desk

- Ensurequality and consstency

Construction Team

= Rewiew an d approve submisions B v Assetsencceschedubss

= Confirm asbuilt not as designed * Performance eriteria

Customer Team
= Praject soft landing
« Fully documented

Technical Author :
* Cantent creation, £
upboad, modify after Project Director perfarmance  data to the as

Delivery Team
= The cammissianing and
feedback * Review status & progress build 30 madel
Materials
Energy
/ Water \
-
1
1
]
1
Transportation Demolition |
Building z Transportation :
Installation Jdaintenanc : " Waste Processing I
: : 1
Disposal |
1
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