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BIM vs Digital Engineering

BIM: Digital Engineering:
Information Management Information Management

“BIM in its various guises is becoming a metaphor




Key Drivers For BIM Adoption

» To ensure that data is bought only once and that these needs
are clearly and consistently defined in the contract documents
as early as possible

« Availability of validated useful information to improve the
efficiency

» Better user engagement — clear, easier understanding
through data rich environment

» Elimination of waste from the design, construction and
commissioning process

* Use 3D models to inform and optimise the Highways planning
process

* Improve operational excellence through well informed
decision making

« Encourage collaborative working including early engagement
of FM and Operation

* Visualisation & Lifecycle solution testing & preconstruction
stage

« Accurate and complete data improving quality of bids,
reducing risk allowances in target prices and lump sum bids

« 3D model input into the assessment of the impact changes at
all stages in a project lifecycle

* Input of a populated asset data set into Computer Assisted
Facilities Management (CAFM) systems — saving time and
avoid duplication

A=COM



Virtual Asset Lifecycle Modelling:

Allows the virtual production, analysis, evaluation and optimal development
of a highway in a digital environment that mimics the understanding and
behaviour of the solution to the realization of that solution in reality.

Build Better Before Built & Operated

A=COM



Building Two Highways

Construction Transition

Paper
Level O BIM

Level 1 BIM

Output Based
Based N
7

Process Integrated /

Waste & RiSk Real Time Data
Level 3 BIM
Analogue Digitised

Physical

Digital
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Level 2 BIM: a minimum standard

+ Level 0- Unmanaged CAD typically 2D, with o o sy
paper (or ‘electronic ink') exchanged between o
participants. iBIM | £ pata
Maturity :‘_.’ E
+ Level 1 - Managed CAD in 2D or 3D using BS o 2
1192:2007 with a common data environment, . I—
but standalone commercial data management CAD "Q‘f,“::‘?;,?:; +— S-SR e \pm.sses

@ 2008 Bew - Richards

+ Level 2- Managed 3D environment using

separate dlSC'lene “BIM" tOOlS Wlth attac Ed Drawings , lines arcs text etc Models, objects , collaboration Integrated . Interoperable Data

data and integrating commercial data

l ¥c loo- lm I-IoaIIOIHLl xmL l soL I 010 an I

Tools

' Level_3-iB||1M o_r| ig}egdratecé BIM poéantiallyl = = = = Er—
accessing all available data forms, adding value @ = "
~ Ot

in operation and supported by open standards.

b~ = @ Integrated
File Based Web Services
P File Based Collaboration BIM Hub
P Collaboration & Library
Management
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What does BIM mean for HS2? A=COM

'Information is the building blocks of our Future’

Technical to Specify, 7 - Engineering to define
Assure & Integrate ( _ _ : requirements
$ ‘ Project & Asset Information Model ‘ 2
/ BIM Information \ ;*/ BIM Information \ OPPOR Wl
Management Governance Modelling l l !
Provenance
E T T TS ¢l real valle from our diqital assels
Data Standards bil 6D (Carbon)
Information Requirements Mobility

Common Data Environment Whole Life Cycle Management

C : A Data Authoring
ollaboration Process W
- Data Capture 7 . .
Data Exch Point
PR V. S——— BIM is our lifeblood ... our
o - Computational Analysi central nervous system

Virtual Simulation
Contractual Agreements

Digital Fabrication

Prequalification Questions

| Mobile technology

Invite to Tender '
\ / Collaboration \ / Prof. Andrew McNaughton, Technical Director, HS2

Inception | Design | Build | Operation & Maintenance | Decommission

BIM




Pioneering BIM for Roads

LIFE CYCLE APPROACH | EXISTING CONDITIONS | PARAMETRIC DESIGN | DIGITAL CONSTRUCTION | ASSET PERFORMANCE

Early Process Criteria

09/05/2016
Weok: 28
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Specifi for information 9 for the op! phase of assets

u;mq building information modelling (BIM)

BS 1192:2007 + A2:2016 (BIM Level 1)

Collaborative production of architectural, engineering and construction
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Specification for information management for the capital/delivery phase of
construction projects using building information modelling
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BS 8536-1:2015
Briefing for design and construction. Code of practice for facilities management
== (Bulldings Infrastructure)
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STANDARDS HELP CONSISTENCY AND ADOPTION
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UK Government PUSH — , »
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e Environment
Agency

W
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PROJECT
CONTEXT

WHOLE LIFE
CONTEXT
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Whole Life Client Side AIM CDE
Shared & Published Information

OPERATION
CONTEXT

GIS Portfolio BIM Model View
Visual query based file & data access



Digital Transportation — Information Centered

Planning & Optimisation

r 5 ; Volumes
SRR Costs
Inventory
- Materials
- s Resources

: < o = - Work
Fault / Incidents / | L K ODates/PPS
Service / Workflow

]
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Engineering Train Data viewer /
Track Analysis / Pattern Recogni

A=COM



3 key requirements

Asset Information

» Common Data Environment &

Master Data Management

» Structured data - aAsset definitions,

Deliverable templates, Information metrics

» Processes & Procedures

* Spec’s and standards
* Gate Reviews
* Control processes

Database Workflows:

+ Document Control

+ Contract Administration
= RFI's, Snagging,

= Asset inventory

*+ etc
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PAS1192:2 Specification
for information

Maste( Information CONTRACT AWARD BIM Execution Plan O ROCUR Employer’s Information
management for the Delivery Plan (BEP) Requirements
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construction projects . tar
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http://shop.bsigroup.com/BIM
http://shop.bsigroup.com/BIM
http://shop.bsigroup.com/BIM

Clients need to become good at buying their digital data

ORI 3. Right to use
" ‘ the data

eSS

wao we deliver
Information?
PAS1192:2:2013 Delivery
PAS1192:3:2014 Operations

4. Agreed model
outputs

1. Capability
to deliver

.‘... . -
information

5. Defined process for
information delivery

Who needs what Digital Plan of Wol
information when? BIM Protocol
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. Stage Gates
- Defined Need

Defined Brief
- Defined Scope
Defined Design
Defined Build

Stage 1

————

—_—

- Commissioned

B
B‘l‘lﬁed &
Commission

Stage 4 Si
Design

Defining, Packaging & Validating information exchanges across the project lifecycle with COBie transmittal validation

Graeme Tappenden June 2015
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ENSURE THAT THERE IS A FOCUS ON INFORMATION REQUIREMENTS

Examples

Corporate/ Organisationel How many bridge structures on our nefwork have a weight restriction?
organisation Information What is the performance of the road network in the vicinity of bridges
management Requirements with weight resiricfionse
ff Manage asset portfolio ‘
& i Asset What is the load carmying capacity of bridge 621.52
f Infermation  --------mn-ooe When was the last bridge 621.5 principal inspectiong -------------------~
Raquiremants When is the next bridge 621.5 principal inspection duee
Manage asset
Employer's Information
c 4 ElR ol Rccpuirements What are the options to eliminate the weight resiriction on bridge 621.52
reate and aquire secfion
q CRLIN |roject Information What is the impact on fraffic flows of the preferred solution?

Requirements|

Data supply comes from the lower tiers of the pyramid, and in order for it to easily flow up
the pyramid, the following needs fo be in place: w o

for Transport

1 A clear definition of what data and information is required. e e

2 Common data and Information Standards established.

3 The supporfing data fransaction processes within each level of the pyramid and
between layers of the pyramid need to be understood.

A=COM

guidance for INFRASTRUCTURE BODIES




.
ENSURE THAT THERE IS A FOCUS ON INFORMATION REQUIREMENTS

\
)

Asset Information Model (AIM) ) ,,«"" Project Information Model (PIM)

e,

Operational and Facilities
Management Strategy
& Outcomes

Asset Management Strategy
& Desired Outcomes

CapEx Strategy, Project Brief &
Desired Outcomes

Plain Language
Questions

Organisational Information Asset Information

: , PLQs
Requirements Requirements
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e

-
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S~~~ These take time and need all life-cycle players ?’
In the room
Client Information Model

Electronic Documentation Geometrical Models & Object Operate and Maintain Geospatial
Requirements and Reports Data Requirements Data Requirements Data Requirements

[Employers Information Requirements (EIRS)] EE(.Z !




CREATE A DIGITAL PLAN OF WORKS

Project Stage

Data & Geometry Maturity

Capital Delivery Phase

Operational
Decisions

Operations & Maintain Delivery Phase

0%

100%

Point of
Geometric and
Data Maturity
required to
answer “target
cost” type
operational
decisions

A=COM

Data Needed to
populate AIMIS
System

Importance

Level of Definition; Graphical v Non-graphical

Modelling across the Lifecycle

R i —

Data Models

3D Models

A

Concept ~ Design  Construct ~ Commission

Courtesy:
Malcolm Taylor

Operate & Crosstil
Maintain




Defined Data exchange
uses native models,
PDFs and COBie
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http://www.bamnuttall.co.uk/index.html
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Our EIR Template core content
The core content of our EIR template is split into the following sections:

Technical

Management

Commercial

Software Platforms

Data Exchange Format
Co-ordinates

Level of Detail (general)
Level of Detail (components)
Training

. | . >
TELEK

LOD 400 LOD 500

Standards

Stakeholder Roles and
Responsibilities
Planning the Work and Data
Segregation

Security

Coordination and Clash
Detection Process
Collaboration Process
Model review meetings
Health and Safety and
Construction Design
Management

System Performance
Constraints
Compliance Plan

Delivery Strategy for Asset
Information

Timing of data drops
Clients Strategic Purpose
Defined BIM/Project
Deliverables

BIM-specific competence
assessment

A=COM
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DIGITISATION AS A ENABLER OF SECTOR ADVANCEMENT

Construction 2025... HM Government
2013

Industrial Strategy: government and
& industry in partnership

HM Government

Lower costs Faster delivery

33%  o0%

reduction in the infflal cost of construcion reduction in the overall ime, from incepticn to

and the whole life cost of buit assets completion, for newbuild and refurbished assets

Lower Improvement

emissions in exports

60 /O 60 é A sector that is technologically
recuction in greerhiouse gas emissions reduction in the trade gap betwesn total exports and Adva n ced an d I nn ovative

in the bult ervironment total imparts for construction products and materials

Towards a Digitally Built Britain
With 215t Century Assets
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Example — pattern change on synchronous motor A=COM T
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Towards Cognitive Automation of Data Science A=COM



Digital Asset Performance Management

Digital Prototyping and Understanding Operating

Coghnitive Condition Optimisation Of
Life-cycle Modelling Factors and Predictors

Management Operational Activities

3
RS

P L IR

"
L e X

¢

. £
¥

$

£

€

BIM / AIM / GIS Telemetry and Predictive Analytics

a Digital Enterprise
Data Management Asset Health Monitoring & Data Visualisation

Asset Management

Reduced Maintenance Costs, Maximised Reliability and Service Delivery

A=COM



Level 2 — Data

Capital Delivery

Management

Operational Processing

A

»

\ I
Strategy Dependerjcy Analytics Strategy
Smart City l Smart Grid

Portfolio Management

A

Design & Construction

Building Information Modelling

Portfolio Management

Operation & Maintenance

Asset Operations Management

©Open Data
©Bew 2013 - data.gov
I
I
i |_ Portfolio
Mgt
| I— PPM
I
SRAAA 7
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evel 3 —Smart

) Interoperable
;00 Cross Sector Smart Cities &
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Operational Strategy Dependency Analytics Strategy & o,f
ivi -4 > . D,
Activity <, %
Smart City Smart Grid 7.
7
- £
Portfolio Management Portfolio Management Performance
Management
-« >
Maintenance Operation & Performance
Asset Operations Management Asset Performance Management
© Bew 2013
Strategy
Smart City
Portfolio Management
Key
Design & Construction
Building Information Modelling ‘ Formal Data Exchange

Capital
Delivery

Key Business Driver
(Decision)
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Any guestions?

David Philp — Global BIM/IM Consultancy
Director

FICE, FCIOB, FRICS, FInstCES

June 2016 AECOM



