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ROADWORKS

Highways
Bridges

Ports

Jetties
Power plants
Buildings
Pipelines

+ $3.5bil
(small to mega)

D-B-B, D&B, EPC, ECI
UK, UAE, Turkey,

Canada, Costa Rica,
Panama




Digital Construction incubator (Dubai)

ADD VALUE TO TENDER AND PROJECT TEAMS, BY FOCUSING ON THEIR NEEDS AND APPLYING OUR
ENGINEERING KNOW-HOW AND DIGITAL CONSTRUCTION TOOLS TO THEIR CHALLENGES
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Attributes of successful projects

EXECUTION STRATEGY BALANCED CONTRACT vs. ESTIMATE FOCUS ON PROGRAMME MILESTONES
Human |:| Dﬁigﬂ Design management / concurrency
Stakeholders liaising
’ Resource deployment
|
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Attributes of successful large projects

the
difference

= Assign the project team early = Assign project-specific roles and
= Choose the right project delivery strategy responsibilities

= Develop realistic estimates " Have frequent team meetings

= Actively manage project risks =  Stakeholder communication

= Senior management commitment and leadership Project controls integration
= Develop project-specific policies and procedures = Continuously improve

DEFINITION DEVELOPMENT  CONSTRUCTION OPERATION 5



BIM maturity curve
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BIM Level 1 (culture of silos)

Pre BIM

Object based Modelling / Lonely BIM
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BIM Level 2 (challenge)

@® Ppresm

(.) Object based Meodelling / Lonely BIM

@ Madel based Collaboration / Social BIM

' PROCESS

CHANGE MANAGEMENT e, CoMlaboration
LEADERSHIP
PROJECT BRAND / CULTURE
TEAMWORK DEVELOPMENT
RIGHT RECRUITMENT



Pre-BIM era: collaboration in 2003 (D&B)

BRIDGE 1 CONSTRUCTION
Stage 3




Pre-BIM era: collaboration in 2005 (ECI)
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Pre-BIM era: collaboration driver (UK)

“A successful construction industry is essential to us all. We all benefit from high
quality housing, hospitals or transport infrastructure that are constructed
efficiently. Nevertheless, the industry recognises that it needs to modernise in
order to tackle the severe problems facing it.”

The Construction Task

Force, Sir John Egan,

1998 (UK)

RETHINKING

CONSTRUCTION

NEC3, ECI,
PARTNERING,
LEAN, TRAINING,
etc.

26/06/2017

Department of Trade and Industry

Ministerial Rethinking Construction
Steering
Group

Respect for

Constructing Excellence Structure

People Local Govt.
[ — Task Force

62. The Task Force does not consider that technology on its own can provide the answer to the
need for greater efficiency and quality in construction. There have been celebrated examples

SOlnew .te.dmnlugchfmgusadmmmmmnutdaledauﬂm&memr.amimoemm_l

| work. The advice offered to construction by leading manufacturing industries is to approach

| change by first sorting out the culture, then defining and improving processes and finally

:_applyl'ng technology as a tool to support these cultural and process improvements. ik

CAVANT]

ICT-enabled collaborative working

BIM Task Group
Pilot projects
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Highways Agency procurement (UK)
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DIGITAL COLLABORATION (without model)

w PROJECT COLLABORATION
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Technology — a driver of change

Construction & Non-Farm Labor Productivity Index (1964-2003)

Constant $ of contracts/workhours of hourly workers
Sources: US Dept. of Commerece, Bureau of Labor Statistics
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BIM — Why now?
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BIM - Why now?

Construction can catch up with total economy productivity by taking action in seéven areas

MCKINSEY
GLO BAL Regulation changes facilitate shifts in industry dynamics that enable firm-level levers and impact

Potential global productivity improvement from

l N STI T U TE implementation of best practices’ Cost savings
(042 LT

Impact on productivity (%)

Regulation Enabler

Collaboration

and contracting 89 &7

Design and
engineering

Procurement
and supply-chain - 7-8 3-5
management

On-site
Firm-level execution - 6-10 4-5

operational

1
EEEE Technology - 14-15 46 :

S e peepespecy S
Capability
building . = 38

Cumulative
impact

8-10 7-10

45-60 27238

Gap to total
economy 50
productivity

1 The impact numbers have been scaled down from a best case project number to refiect cument levels of adoption and applicability across projects, based on
respondents to the MGI Construction Productivity Survey who responded “agres” or “strongly agres” to the guestions around implementation of the solutions.
2 Range reflects expected difference in impact between emerging and developed markets.

SOURCE: McKinsey Global Institute analysis
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BIM - Why now?

Changing Paradigm — owners want more

Time

New Paradigm ]

Human
Satisfaction

Quality

[ Old Paradigm

HOW can the industry Minimal Negative
deliver the new attributes Environmental Impact Quality Safety
if it had trouble with the
original triangle??? ‘Value-engineering .Safety
*Design-build T
*Partnering *Productivity Improvement
Tariq Abdelhamid- CMP831- Michigan State Univd  * T QM /QFD «Computer Simulation
«Constructability




ICT - enabled collaboration (BIM MODEL)

Uptake of BIM: pull and push factors

Pull factors

Technologies ready and
available off the shelf

Sustainable construction a
priority for the EU

Expertise in BIM giving
companies a competitive edge

Awvailability of standards to
facilitate BIM use

T5 Heathrow (pilot demonstration of Single
Model Environment across 25 design teams)

Push factors
Need to improve productivity

Inefficiencies of using unstructured, non-
computable information

£100 million wasted every year in UK
through non-interoperable working (see p. 8)
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highways

BIM tools (early days) england

BIM Era-Users

100% |
75% '

0
50% CAD
25% /

0% =——— | -

1982 1985 1988 1991 1994 1997 20

P

=

19



BIM tools (development)

ERA OF DOCUMENTATION

THE INTRODUCTION OF AUTOCAD®

@

—~
19!] AutoCAD* debuts in 1981 There are approximately
\ 1 i 19.3 millien CAD users worldwide.

e Realistically share drawings through geometry,
diagrams, and text for the first time.

‘ IQBG-i AutoCAI:“I lsunotw‘ used worldwide by a wide - ™
I
ERA OF OPTIMIZATION

THE ACCELERATION OF BIM

of all contractors surveyed report a
3’4 positive ROI on their BIM investments.

G BIM adoption in North America grew from P ;-20011, l \ U I O D E S K ®
28% to 71% between 2007 and 2012 A\
In the U.K. 93% of owners (public and
% private sector) will require or encourage g .eeensd )
BIM on new projects. |

"“z‘
In the U.S. 68% of owners (public and . ~ p >
m private sector) will require or seees 2012
encourage BIM on new projects. 4 > ® ®

-
ERA OF CONNECTION =

gjp)
Wiktuall

CONNECTING TEAMS

CONNECTING INSIGHT

CONNECTING OUTCOMES —
——

CONNECTING PROJECTS T

Fr~ Technelogy Um’l 5D
) C— \( 7] o
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3D multidisciplinary model - development

BIM and the 4 ¢
Victoria Station Upgrade \

I

‘RR R

Early collaboration
Stakeholder engagement
Improved quality

Fewer coordination errors

Potential production efficiency
Reduced project risk

Asset management potential
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3D multidisciplinary model - development

LUOD ANUGLELED AIRFURI (LAA)

MIDFIELD SATELLITE CONCOURSE PROJECT
WJE—E-E = 5

Fabrication Models

LOS ANGELES AIRPORT (LAX)
MIDFIELD SATELLITE CONCOURSE PROJECT

i w CORGAN
L he? Gensler

4D Production Team
* (1) Scheduling Mngr.
+ (3) CPM Scheduler:
= (1) 4D Scheduler
* (1) VvDC Manager
« (2) VC Engineers

With BIM support from
+ Design Consultants
Subcontractors
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highways

BIM process (2017) england

- BIM Execution Plan

BIM Maturity Assessment

:n“”e" IAN184 Design manual IAN182 & ADMM
anual
Classification Best Practise Whole Life Cost

= Intelligent GIS-enabled engineering model
= One version of truth (easily accessible information)
= Reduce silo working (better decision making)
=  Whole asset lifecycle
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, , highways
Information Management england

/+ @ Business

Decisions

v

Data
Verification

Information
Exchange
(models, doc, data)
o =
Efployer

> Storage & Control

Information ———vv>

b Object Type Library = ———> Evolve ADMM

HAG|S ——> \isualisation
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Base model input (2017)
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Base model input (2017)

BIM component library BIM component library

(Initially Smart Motorways and Expressways) Assemblies

oS, .
B iy 3=
S| [
| R \ "E’i;""
o Al =
VA o
e,
sy SN
0| 3 p— b ’9\5
1 ) 132
e G g 0o nCamber Type Dramage!
Bean

ERA assembly components

* Customer

* Design

» Construction
* Maintenance
* Operations

* Asset lifecycle

+ Strategic

requirements

+ Business
drivers




3D workflows — discipline collaboration

= Architect — site layout

— Overall plan
= P » Civil — road alignment

= Civil - roadmarking

Road alignment ]
» Landscape Architect - plants

» Mechanical — sanitary drainage

= Mechanical — accidently-oily drainage

= Mechanical — chilled water

* Mechanical — fire water X’Kz clash detection /Offsets

= Mechanical — utility service (water / air)

MEP design il
i : * Mechanical — stormw
Il[ = Eletrical — telecom &
Landscape = Eletrical — power HV

= Eletrical — street light

= Structural — misc stru

» Landscape - irrigatiol
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From design to site (work preparation)

il

) ML el

i’ vt b Lot s

client op i requirements)

and R.C. works detailing, interface co-ordination)
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4D workflow

IMPORT THE 20 MODEL AND
CREATE 08 MPORT THE
SOHEDURLE, LINK THE TWO TD
CREATE YOUR 40 MODEL

DYNAMIC CLASH DETECTION

REVIEW THE 40 SIMULATION WTH
THE PROJECT DELIVERY TEAM
INCLUDING E. H 6 5. PRACTICE THE
PLAN UNTIL THE TEAMIS
CONFIDENT THE PLAN IS OPTIMZED
AND READY FOR CONSTRUCTION

CONSTRUCT

£ E 5P
o= E

DELIVERAS-BUILT |

MODEL

=

REVEEW PROJECT
PERS ORMANCE. IDENTEY

BEST PRACTICES FOR INNOVATE

FUTURE PROVECTS.
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Time-chainage diagrams

Horizontal linear construction (highways, pipelines, marine structures, bridges)
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5D workflows — estimation

LEGACY ESTIMATION SYSTEMS (complexity of integration and change management)
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LOD 100

5D workflows — at what LOD?

LOD 200

LOD 300

LOD 350

LOD 400

LOD

The foundation location is
represented either by the
external surface geometry (in
plane) and form or by a
geometric placeholder with an
approximate geometry. The
placeholder may be a base
plate that shows the entire
foundation.

LOI

Type
Dimensions (approx.)

LOD

The foundation is represented
as a generic foundation object
with an approximate shape,
where quantities, size, shape,
location and orientation is
specified.

LOI

Type
Dimensions
Elevation
Classification
Materials

LOD

The foundation has real
quantities, dimensions, shape
and location. Moreover the
orientation.

Phasing plus slopes and holes
plusrecesses are included.
Reinforcement plus building
parts and connection details are
clarified.

LOI

Type

Dimensions

Elevation
Classification
Materials
Reinforcement degree

LOD

The foundation contains holes
and recesses. Moreover, the
insulation modelled.

LOI

Type

Dimensions
Elevation
Classification
Materials
Reinforcement
Concrete strength
Environmental class
Blinding layer
Concrete, coarse

LOD

The foundation contains
chamfers, location of embedded
partsand main reinforcements
appears in the modelle
including laps and hooks.

LOI

Type

Dimensions

Elevation

Classification

Materials
Reinforcement
Concrete strength
Environmental class
Blinding layer
Concrete, coarse
Surface Requirements /
performance requirements
elevation Tolerances
Drying Protection
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BIM — Why now?

BIM provides insight for
creating and managing
projects faster, more

economically, and with
less environmental impact.
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5D BIM - Disruptive technology

igher definition T e
| =\ \__If%»’ 'Y

5-D Building
Information
Modeling

Digital
collaboration
and mobility

The internet
of things and
advanced
analytics

Future-proof
design and
construction




