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B | M A+ European Masterin
Building Information Modelling

DIGITAL CONSTRUCTION

» Design Review & Value Engineering
* Modularization Feasibility Design

* Pre-Construction Review

* Space Management

*  Spatial Coordination

« Engineering / Construction Drawings
* Site Support

*  Quantities

*  Procurement Support

* Planning

* Project Management Support
» Cost Control

¢ Quality Control

* Fabrication

* Analytics Reporting




WEP Fabiication Poework Soeaie
b ‘ €0 Prep | Lengt () |
0 ) PPE &%) e § BRACS. S0 & LA B
2 2500 PIPE A4S Geade 8 BRONCS. S04 & Sl - :
: aa ol g d
- L 225 Crace § RONLS, 30N, ) : g
d _ FE AS) Grace § BONC3, SR & mm° L
Ny == PP A3 Grace § NS, SOH & T
b e e i )
(W [APE AL Cade SERNLS 50 TATS
O - S i 1 X T 1oL L L
[§ |@e  [PPE A% o8 ERACS SO WW Lo
[T it [PRER Gom B DA X I -
__ 3 Grade § EBRLS, 500 -
G e S =
o FPE ML) Crose & ERALCE, SH W (2] -
I 2 s w
i et — =T
[T —— [Pee Ak GanE EGINCE S e
4 s [PPE A-53 Grace B ERALCS, SOH & (2] i J
L FIE A2 Geade § BAALS, SR 0 m'w = ;
B [P AR GaRaERRCS SR - o
e -
: FhEN [ 0
= ———— : o
S . SRR . AN '—v—a T
e e
.. - — L= 5t
= o -2
- e At % = ‘
I o ] -
L- [ pec) 0
E_”‘ i) 0
& L -
T N 0
? T ", !

‘

BULDING
IHFORMATION
MODELING &
MANAGEMENT
SOLUTIONS

SR * sragl ‘mer’ )}

Sy == & || Menp & $oolumns == 8 )
'.d'“'ﬂ's

1) 8 Soalums == )
Cll-'.)"-_‘

Sl I & gt sttacment_urtt soctachmes_ 4 1
o 10 Gt ek )
vy

DIGITAL SOLUTION e

Aags=nslbhe eow
] Sy ©

W" o, tahep g’ ) I M
habnail 5128y v

- D et A

¢ Innovatio .

*  Development

* Programming

« Software

* Business Intelligence

BULDING
IHFORMATION
MODELING &
MANACEMENT
SOLUTIONS



BULDING
IHFORMATION

'MODELING &
SOt
. ——
X —
_ Caphuring AR Docoments {Cutrent and Unked) - — S e S
e —— BN = —— —
= e — — : = _—
g — —
Ray Vectons
o -‘\_\ e
- [
o
eiement Element |
= We generally need a fully connected network between the mechanical
‘ 1 equipment and Air Terminals. But drawing every duct for the entire
< Getrarametecvaucoysame : i i i
e T— S i networks from source to terminal can be time consuming and not

| Elemencs : 901661 901692 901729
1001731 001749 001750 901752
901760 901793 901811 901822

relevant in the early phase of a project, when architectural layout is
subject to major changes.

A possibility is to use Dynamo to virtually link every terminal to a
placeholder family that will collect and sum Airflows in a given area
and send the sum to a placeholder family used to perform duct sizing

calculations on the main branch.
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Key Industry ChaIIenges

REINVENTING CONSTRUCTION

Exhibit 1

Construction matters: Construction-related spending accounts for 13 percent of global GDP

-
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Key Industry Challenges: Productivity Opportunities

“Productivity is a measure of
economic performance that
compares the amount of
goods and services
produced (output) with the
amount of inputs used to
produce those goods and
services.”
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5-10x productivity boost

possible for some parts of the industry by moving
To a manufacturing-style production systam
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Key Industry Challenges: Productivity Opportunities
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Key Industry Challenges: Productivity Opportunities
- ROOT CAUSES

- STRATEGY RESPONSE

We tested ten root causes for low construction productivity Construction can catch up with total econemy productivity by taking action in seven areas
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@ External forces ‘ " e
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operational
factors
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Digital solutions for construction need to deliver a seamless,

Employer Requirements

Five trends will shape construction and capital projects.

real-time experience across eight use cases.

Design
management

= Visualize drawings
and 3-D models

Scheduling

* Create, assian,
and prioritize

Materials
management

* |dentify, track, and
locate materials,

Crew tracking

* Provide real-time
starus updates on

on-site, using tasks in real time spools, and total crew
mobile platforms * Track progress equipment across deployed across
* Update blueprints online the entire supply work frorts,
In the fisld with * Immediately push chain, stores, and number of active
markups, work plan and work front working hours,
annotations, and schedule to entry into
nyperlinks all workers unauthorized
* |ssue mobile areas, and so an
Future-proof design Next-generation notifications to all
and construction 5-D building subcontractors
Da‘ugnlng with information
; maodeling .
Dasign plattorm Quality control Contract Performance Document
tha future for the future management management management
* Offer remote site * Update and frack * Monitor progress ® Upload and
inspection using contract-compli- and performance distribute
plctures and ance checklists across teams and documents for
tags shared * Maintain work areas raviewing, editing,
through app standardized * Provide automated and recording
Digital eollaboration * Update and track communication dashboards all decisions
and mobility live punch lists checklists created from * Allow universal
Meving to paperless: across projects * Provide updated field data project search

profects, from fhe office to expedite record of all client  * Offer staffing across any phase
o the worstarce project closure and contractar updates and past
communications reporte generated
on handheld
devices

22




Employer Requirements

Improvement in management and coordination

Improvement In mainisnancs activities - operation
phase

Reduction of contingencies through improvement of
clash detection and quality check

Improved lime management and efficiency in ime
scheduling

Improvement in costs estimation and information
managemsnt

Reduction of total projects’ costs

BIM ADOPTION IN PUBLIC TENDERS

Improvement in projects’ quality

Regularisation and streamliring of the national AEC
procedures

Digitalisation of the aec sector

TENDERS

Specific studies on and analyses of costs and
benefits associated with BIM

Development of a clear regulatory frameworks and
introduction of incentives

BIM ADOPTION IN PUBLIC

STRENGTHS WEAKNESSES

OPPORTUNITIES THREATS

Calculating
Costs and
Banefits for the
use of Building
Information
Modelling in
Public tenders

Few or no benefits at the beginning

Low productvity and additional effort required
Methodology
Handbook

Specific knowledge and experiise reguired

High costs of adoption

Complexity and lack of fexibility

Interoperability issues

Lack of a clear regulatory framework and incentives for
adoption

Cultural and procedural obstacles

Monopoly of certain software companies

High costs of adoption Countries involved in the surveys and interviews

23
40 representative stakeholders were interviewed and surveyed
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Market Trends — The Future Construction Ecosystem will be radically different?

Today’s construction
ecosystem

A highly complex,
fragmented, and
project-based
construction process ..

Project 2

The construction process is
highly project based—developed
from unigue customer
specifications, using designs
planned from scratch, and with
limited degree of repetition
frictions

Developmont Design and Supply of materials, components, Materiala distribution and Construction and assombly Final buiding
enginearing and equipment rental

The value chain and player
landscape are local and highly
fragmented vertically and
horizontally, resuliing in a
multitude of players involved at
each step and major interface

The next normal
in construction
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Construction is performed by
generalists on site in hostile
environments, with a large part of
the workforce being temporary
and manual

Limited use of end-to-end digital
tools and processes as well as a
capital-light delivery approach
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Market Trends — The Future Construction Ecosystem will be radically different?

The construction

ecosystem of the future
. A more standardized,

consolidated, and

integrated construction

process

The construction
process is increasingly
product based,
meaning structures
will be products and
manufactured off site
by branded product
houses specializing

in certain end-user
segments

Developers choose
entire designs or
specific components
from a library of
options developed in
house or offered
externally on the
market

Develupment and
procursmant

Manufacturing of materials,
componants, and squipmant

mmmhr_lunllu

ot

Delayoring  couponant
and manufacturing
consolidation
within steps L
of the value >
chain

Machinory
mauacu g

Value chain is more
consolidated. both
vertically (delayering)
and horizontally, with
increased degree of
internationalization

Players (o increase control of value chain, either digitally or vla vertical Imoylauan (eg,
off-site manufacturing, supply chain,

Off-site manufacturing and
product devalopmant

oet.aito
manalaciunog
D

Disintermediation

takes place through
digital marketplaces
and direct channels

Lagiatice
coordinator

and

of fil

Bupply-<haln and
ey by

5
e
-i.%i
]

=

Contractors focus on
lean, on-site
execution and
assembly

of products

Data and analytics on
customer behavior
generated after
completion to optimize
total cost of
ownership and future
designs
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Market Trends

Forty to 45 percent of value pools are expected to shift and impact all players along the

value chain.

Example of fully productized value chain [eg, real estate

new build), current and future value pools, p-p.

[ Vabue at risk

Remaining vehue added

B Value shifted

Velue caplured

13170
BT, 2100 0 v
- o]
-2 = ;E s
e
[5=2%] =
e 510

40—45%]

fdetiinal

15-20 p.p

%2865 billion

B-139%% 20

Value paolsf 5 bn

Expected shift in value pogls, per player type

] ] ] 1 I 1 ]
0-100 00— 1200~ | 1500- 500- B00- 200- 100~ 0-100 1,000- 11,000
1,300 1,600 1800 200 1,200 1,300 400 1,500
Profit pools, £, bn
] | 1 1 1 1 ] 1
0-30 ELTT 90-10 190- 0-80 TO-90 - 30-240 U-80 200 B0-100 -1.500
450 180 250 350
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Investment Trends

Investment in Construction Tech
has more than doubled over the
past decade. Venture Capital.

Construction tech investment
by time period, § billcn

2019 8.
$25 billion
Fna-n

PlElECTR

2008-13

Construction technology industry map’

Supp
optimization
and marketplaces

) Digital collaboration

| Capital finar

2 Customer rei
management

raptimization
menagement
i planning and
management
Predictve serment

planning
ement

@ Backoffice

13 30 mogeling

14 Bi 55

& Buildng-information modeling
18 management
17 ng

18 n management

=] imulation

20 nt management
4

P

2

2

hbpards
2lise angineering
I Virtual learning

(]
1 ch

Constallation 1
Digital twins

Consteliation 2
3-D printing,
modularization,
end robotics

28

Constellation 3
Artifcial intelbgence
and analytics

On-site execution

“..Recent analysis of the
construction technology
ecosystem finds emerging trends
that are disrupting the way we
plan, design and execute
projects...”

EMERGING TRENDS:

- Artificial intelligence and analytics
- 3-D printing, modularization, and
robotics

- Digital twin technology

- Supply chain optimization and
marketplaces (Digital Procurement)

CLUSTERS:

- On-site execution (“field”)

- Digital collaboration (“team”) -
Digital twin technology

- Back-office and adjacencies
(“office”)
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DATA CENTRES

- Design Review / Modularization Feasibility

- Design Coordinators — Pre-Construction and Construction Stage
- Construction / Fabrication Drawings

- Quantities / Cost Control

- Model Handover — PIM to AIM

CHALLENGES:

- Programme — Design & Build + Fast Track Approach
- Multi-Stakeholder Interface

- Design Detailing — Elevated Level of Detail

- “Optioneering” — Client Request for Alternatives

- Accelerated rhythm on site — difficult to accompany
- Spatial Coordination Constraints

- Elevated Project Reporting

SOLUTIONS:

- Implementation — BIM Project Standards (Industry Recognized) — Data Management & Stakeholder Collaboration
- Implementation of design coordination strategy — space management + clash detection process

- Live Model Concept — Complete collaboration with other stakeholder via Cloud

- APl Programming — Optimization of Repetitive Tasks

- Implementation of HoloBuilder or equivalent solutions — daily view of site progress (back office)

- Integration of Data Analytics Techniques — Project Reporting / Asset Management

- Design Options Function — BIM Software Capacity




PRE-CONSTRUCTION
INSTALL PREPARATION & APPROVAL

DESIGN STAGE

INSTALLATION

HANDOVER

DESIGN AND MODEL REVIEW:

MEP COORDINATION & INSTALL DRAWINGS |+ APPROVAL PROCESS

ONSITE SUPPORT

PRE-CONTRACT - DESIGN & MODEL REVIEW

KEY AREAS OF REVIEW:

Design Package Overview

BEP Compliance — Model Content & Quality

review
Design Issues — Technical

Design Co-ordination, Installation Feasibility

& Accessibility Provision
Model Co-ordination — Clash Detection

Procurement — Model Support for Quantities

AS-BUILTS FOR HANDOVE

+ APPROVAL PROCESS
MODEL ASSET INFORMATION FOR HANDOVER
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MEP COORDINATION & INSTALLATION DRAWINGS - WO

2nd Stage
MEP Coordination

3rd Stage
Full Coordinated Model

1st Stage
Design & Model Quality Control

4t Stage
Coordinated Working Drawings Production
Installation Drawings Production

*Installation Constructability Principles
+ Spacial Requirements
+ Model Standards

« Mercury Engineering Team Support * Mercury Engineering Team Support

] BIMMS

'
i
'
i
i
:
i
:
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- BIMMS Coordination |+ BIMMS Coordination
:
i
:
i
:
i
:
i
:
:
y

O

« Partial BIMMS Coordinated Model
(NWC / RVT)

« Coordinated Solution
(NWC/ RVT)

* RFI Report + Coordinated Working Drawings
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DESIGN OPTIONNS

= Ability to provide different design alternatives in order to achieve the best alternative
= Ability to test different design options without messing or altering the Main Model

PROJECT MANAGEMENT REPORTING
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QUANTITIES CONTROL & MONOTORING

Ductwork QT0 - ¥ Lengthim)

Svtem
3 Length (m) ol
] = '
| S T N
2 L ) 3 2
2 S 3 3 2
£ % 3
H 3 § i 3
L B S
Lavel [ Size 2 2 s -3 2 Ztength(m)
0 337,95 8229 7063 32900 1231 832.27
20x200 3232 23
250x800 295 298
300x1100 40,33 40,33
300x150 m m
W00 2136 2136
HOx1200 445 448
TOOB00 07 07
@125 153,21 020 2155
w20 152,18 12,31 16445
@500 0,24 024
~06 302,9 5,67 173 26 11,81 599,2¢
1200x330 56 256
0200 na na
2504800 161 1631
300150 189 189
AOE00 12 12
s 127,14 2,67 17981
#1200 144,12 11,51 15593
@S0 024 024
3 Length (m) 640,85 134,96 857,93 54369 24,12 1431,55

QUANTITIES CONTROL & MONOTORING
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100 EM - Ehacs A - Tolle

W R - Granas

M - Sapply Alr - Gareral
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200wE00 IS0%E00 3001100 3004150
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300300 II0x1200 TOOBOE

QTD Anadytics

@1z5 @200 @500 1200e330 0000 ISOnAD0 300450 TOONED0 1S P00 gso0

Variations analysis from the design models (stage 3 / 4a) to the handover model (stage 5/6):

Contract Model

Contract Model

® Ducts
M Pipes
® Cable Trays

® Conduits

Service Length (m)
Ducts 391
Pipes 2480
Cable Trays 6603
Conduits 2621

Handover Model

14% 3%

H Ducts
H Pipes
H Cable Trays

® Conduits

Handover Model

Service Length (m)
Ducts 404
Pipes 4703
Cable Trays 7475

Conduits 2054



ASSET INFORMATION MODEL - FM INTEGRATION
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SEMI-CONDUCTOR FACTORY PROJECT

Scope

Scope:
Electrical Coordinators
Fabrication Design
Design / Support Optimization
Tool Install Coordinators

Client BIM Uses — BEP:
Quantity Take-Off (5D Modelling)
Content Reviews
QA/QC
Phase Planning (4D Modelling)
Code Validation
Specifications and Standard Details
Equipment List
MEP Space Management
Point of Connection (POC) Database (FASTR)
Provided Pre-engineered, Pre-manufactured, Off site fabrication content
3D Control and Planning (Digital Layout / BIM to Field)
Trade Partner Design and Fabrication
Construction Methods Design
3D Construction Coordination
Record Modelling

BIMMS Roles

* BIM Manager
* BIM Coordinator
* BIM Specialist
* BIM Engineer

SEMI-CONDUCTOR FACTORY PROJECT
Challenges

Fast-track Programming
Design Detail (Lop4oo / LoD 500)

Approval Gateway

BIM QA/QC Methodology

Challenges

Multidisciplinary Project

+ 300 stakeholders (Live)

Precision — Digital Twin




~ATUAISE

METHODOLOGIES AND SOLUTIONS IMPLEMENTED

Standards on Modelling Processes:
- Equipment validations
- Vendor specifications
- Feasibility principles
- Support Calculation Reports

Internal QA/QC Processes and Standards:
- QA/QC Guidelines and Principles to be reviewed
- Review routines that produce rough data — analysed afterwards
- Feasibility verifications — specific allowances to be complied

BIM Analytics:
- Quality issues quantification
- Management decisions based on quality report
- Meeting alignment with quality reports
- Coordination Progress valuation through data information

- Quantity controlling — time lapsed 3 “
"I"IIlu..

—ATUAIS EXL

INTERNAL QA/QC ROUTINES - BIM ANALYTICS

Quality Assurance Processes:

Considering the high-level project quality standards and detail level, it was required to
implement Internal Quality Assurance and Control processes that generate value
through rough data. These data were continuously extracted and transformed into

valuable management information: BUILDING
INFORMATION OP4
‘  MODELING &
TN MANAG TEAM

Issues

Categories Improvement

Actions

Assigned
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BIM ANALYTICS

Quantity and Progress Valuation

Through populated parameters, it was possible to track .
coordination progress and control the quantity variation. This .
facilitates management decisions and value engineering. il

AGENDA

1- PRESENTATION

2- AECO INDUSTRY — OVERVIEW

Key Challenges | Employer Requirements | Market Trends | Investment Trends

3- PROJECTS

CHALLENGES & SOLUTIONS
Education | Data Centers | Semiconductors

4- R&D FRAMEWORK

Overview | Industry Trends | Solutions

Fl
E




—ATUAIS.

OVERVIEW
INDUSTRY — Current Challenges:
- Elevated Client Engagement - Transparency
- Increment of Design Detail (Compliance Demonstration) - Fast Track Approach is the Standard
- Multi Stakeholder Coordination - Value Engineering is the standard
- Additional Requisites for Spatial Coordination (CDM Compliance) - Optioneering by client team
- Progress Reporting — BIM applied to Project Management - Homeworking — Distance from Site
- Value Engineering is the standard - Quantity Control & Monitoring
- Pre-Fab Solution / Off site construction is a reality - Handover — Asset Information Model
- Modularization Implementation - ...

4

CURRENT INDUSTRY DEMANDS STREAMLINED DIGITAL
COLLABORATIVE LIVE PROCESSES, INTEROPERABILITY AND BIM
MODELS PREPARED TO DEVELOP MULTI USES

UK BIM -\ ISO 19650

Guidance Part 1

~ FRAMEWORK - S

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

resources solutions)

F1vH3Id0

tion of services they deliver,

ISO 19650

Guidance Part 5
(To be confirmed)

ISO 19650
Guidance F

Information
delivery
planning




DIGITAL CONSTRUCTION — STRATEGY REVIEW

BIMVIS=

STRATEGIC OBJECTIVES — SUMMARY

BIM USES & ADDED VALUE

EMPLOYER PRESPECTIVE:

- Digital approach to Asset Management and Records. Digital Integration
with AM softwares;

- Enhanced Interaction during key stages of design development &
installation delivery;

- Overall Risk Mitigation;

- Marketing — Endomarketing & Public;

PROJECT MANAGEMENT PRESPECTIVE:
- Reporting Analyhcs Progress / Quality Control / Performance KPis;

- ofan Digital Log;
OONTRACTOR PRESPECI'I‘VE
and detailed c reviews ahead of
fabncanon & mstalhnon
y and i of ion / fabrication

delrvevables (dlawmgs / schedules / etc .);

- Digital method to extract, control and review quantities and its respective
BoQ mterh:eﬂ
- i —enh C ization / ication for

CONTENT REVIEWS — DESIGN, FEASIBILITY AND COMPUANCE CHECK

A prc was in which stabuhobsens view o 35 model / vtusl rnaity snd provide thiir feedbacis to valdate sulticle dvspt aspects

ADDED WALUE:

Dissarate coetly asd Treudy 1 Asmonal Comanution =ock 4
Diffriss design 6pions i aherstiows sy b Wby o GaBid v haAid i caal i i dlaign revi B 6

wnd wars and(or cwner teedbaks

- Conatis shoetar and meve #ffcnt Sesgs bnd Uesin review process
Evaheite ibfectivisss of deagn in meting Buldng svoRram cilivia and oweer's nevdh

Eusly communicali the design 55 the o, consliecbon team aed end Users

- Geeatly iercrwase conrdination and commmusicstion betwewn Sflonest parties. Mo licely 1o el better oo for desan

CLASH DETECTION — QA/QC APPROVAL REVIEW

i1y which Clash Datechion softwars it e during tha coordinamisn e 19 determuns fusd conllces by compang 30
bulding iystems

WALUE

A pro.
modaks
ADDED

- Conedinata buiding seopect Sheough & meded

wiminate feid contiicts; which reducin RFYs Sgniticassly compared 1o Gther methods

o
e conil; pateatialy bus Covt Rromth (v s chacgw arders)
- Decruase comstructen tme
- Ionctave productivy on site

Mo wccerate construction | isstataton { fateication deawirgts

]
BIM ANALYTICS — REPORTING

A process i which the pecpect sadak ane i ot ruporig And emabict pu
T T 16 Lerms o qu:

s, nbmmely 20 serve the Esterusts of the seomet 4
conbrel und perfcemante reviews

- Fparbng induatons to better vratuate und susige progress, Sualfty and peckemance;
- Enaitte the dusslicitnn of coitical comstrains

DESIGN ANALYSIS (INTEGRATED FROM BiM DESIGN MODELS)
A pricens in which analyis softwine sre able 15 integrated BIM matiek nd digital fe-use the slcematnn to i salss,
e of thir desys <ritona and speciication fe.g, Weoctursd | Sghting f Mechanical [ etc)

y aret rdoce tha cycle tiv of the design anlyse
rarg and disign cptimicition
e st track bass

compliance checks during design development;
- Quantity and BOQ control. Implementation of a Target Value Design,
based on budget caps;
- Digitally integrated design information (8iM models / drawings /
ics / ifications / schedules) i of i i i

- Enhanced appmach to value engineering;

= / LEED & BIM i

- Site Analysis — ophmal Building positioning and demonstration of code
compliance;

- Energy Analysis — and approach;
- Design Change =T i ion;

- Pre-Fab Solution — Feasibility Review;
- Pre-Construction Acceleration — Enable first works.

SITE ANALYSIS, PLANNING & LOGITICS
A pricass in which S9G4S 150/ are used 10 evakate propaTian in & gven 4res 1 determin the mest optemal site locaticn foe 4
Iuture propect and reicecting coastiuction ste

deciion makieg b Seturming i potmstul Gt mev] the rozuined ctin sccondag 10 propt requrvmD,

sequencing, of project and critical path
review;
- Integrated Cost Control;
- Prog Support — Proc Packages;
- Field (ntegfmon Dngltal pm:edures for Snagging;
site and I Vidue Engin
- Heahh and safety — risk and 3
procedures;
DESIGN DEVEOPMEN'I‘ PRESPECTIVE: ADDES VALUE.
- iance reviews (i) Requi & code (i} o s
idisciplinary c ination, (i) i and (iv) ibili lncewave energy efficency
- Enhancing the & of OBM mail gies and COM

FACILITY ENERGY ANALSYSIS

The €104 Use of Faciity Energy Anabis it & process in B faciity dwugn shase which oo o1 mare Sulding enevgy samution
ErCR I Ui s Seopery adunted SIM rmodel 1o conduct enTy asw st fot The currest bubdng duven

A0l

w1 diong and systoe aft ' slly frocs B0 model of inputting date

manualy
Optmize bubding Sevgn for bettur buikling perfonmance sfficency and reducr Bubdng Me-cyc cost

and conts by obL

SUSTAINABILUTY TRACKING & EVALUATION — BREEAM & BIM INTEGRATION
is procais dould cccur uring 4F stages of 4 ciities e nchadisg plirning. deaige, comstraction, snd operation. Asplvisg
sustainabie fadtures 35 & propct o The lanning sd early Sesgn phie i more effective [Mbity 1o mpact Seupn) snd elficant
(coit and schedude of deosinil

£

o of teim musbors warly o the prowst srocess mhich i comiderad
25 be Savcorabie 16 ustinabiv prepects,

Contrabzws alf rabrvint content, which i traceabe

Enaitles warky send eliabiv wvahution of design atermatres

POINT OF CONNECTIONS {POC) — SETTING OUT INTERFACES
A prouss in which 4 sivies of sodels are wiod i & muans U3 documant Ponl of Commpctons with
be eported from 30 mededs to commanicate POC data relsting 16 15 and Assymments.

she faciity. mlonmaton can

Prorades 4 means 1o intigrate Faciity management of 9008 with aeguing and futwy design effeets
Enhances setliog eul werks orite
\uridication ol avilabie POCS i 2 Specific wrea ane quickly 2sesied Beough 2 costom mede rem

PRE-FABRICATION SOLUTION INTEGATION

A prooens in mhich BIM & used 10 castors trae and sappies provided prs-wsgneenss, fee-sasulictored, off sty fabeication

~Intrin contsuctabiity of a cometex building system
- Increa comituction peaductiaty

PROGRAMME INTEGRATION, SIMULATION AND OPTIMIZATION (40 MODELLING)
A groces in which 4 40 model (30 models with the asdes dmanwon of Lmne) is ulitzed to Wity pln the phased
Otcupincy n 4 nesceation, fetrofit, JUSBON, 6F 10 show the (OMmIution Sesums and SPAcY Rquniments 6o a buldng site

Bemier understanding of the ghaing schedue by the swne: and prajdt particioants and shoaing the csitical path of the
Project
tetugratu plansing of human, eguipeunct sed mateal nsousts mith the BIM model 1o botter schodule 3nd cout ev
project
- Marketing surpases and gt
Maomitar geccarement Ratus of o dulerab
ermfcuson of schedule, sozum
Health & Safery nevirm

e the

QUANTITY TAKE-OFF, BOQ INTEGRATION & COST SIMULATIONS {50 MODELLING})
A grocens b mhich BIM can be wied Lo axixt in B penerston of accuats Susntity tike-ot and cost estimates and Eamators
thrcughont the Wvtych of & prapect. This seocess alkows th Srciect beam 10 36w the cost efects of their changes, during Wl
Bhases of the promect, which can hed card extisine budgol cwirns Gu 1o Breject modilicalions. Spechically, cout etmation
couphed with B Zan wnable Tarpet Value Deaign 1o better extimase the et offects of adSitions and modficstons.
ADDED VALLE
—Precively quantify sodeted matesiab
- Daaickly peneratis Quantities 1o ksnt in the decuon-making process
Gocurate more ceat Elimates o1 4 lavter race (enables Target Vie Design)
Provde cait indoemation 10 tha cwher dusisg the erly ecoson-cwaicag, pham of devgn and throughnut the Hecych.
including chinges dusieg coratrustion
Iproves Badgetiog - » BIV developed cost stimate can help track tudg:
Eriler waplonition of diffarent duign oplions an2 ConCopts mizhin T ow

4 threughout comtetion
s budget

DRAWINGS, SCHEMATICS, SPECIFICATIONS AND STANDARD DETAILS DELIVERY

A procuss in which SIM <ol softwars 10 producs and bk profeet conmitucticn Srawirgs, schidules, sprcifications wsd

Missdaed detads. This allows dwiign to wasdy Craty, monno, modify, contrel, md coordieate betwein Sevgn authoeng

soltmare snd speciications, isidng ncorsizencirs & dic

ADDED YALLE.
SMART cons

. digtaty
- ey 265

Sovn nfermation

BIM TO FIELD — SNAGGING
A procuss in which staptng 409 COrSLAOction quatity revews are Suied upcn the digitel model, erabling to veriving the Sgtal
i buit seluticn.
ADDED VALLE:
Enhances inlernal quakty comstroction reviews
Tracile and verifibie system

RECORD MODEL & ASSET INFORMATION MODEL (AIM)
Recerd Modeding i the process it i sccurate ot gy
T2 faciity. Th ricssns mocie shoskd, o€ & minimum, contam informatics ralatisg to the mas mmwu_ul umz.nl and MEP
Wonmants ¥ is B Culsmination of #l The B Moduling throughsut the projct, ndsding ope and sset
aka in e as-butt model iotended fod Dur caner of ftiity maniger. Addtonal rlw-mm m.m-. equipaiant and wae
plarmieg systerms =iy be neceisiey if the Gamar stends 10 utikee the lormaticn in D futu

snd inses

- improwe docsmentation of snironment for fulan: uses fe.g, neavaton, fistoricl documestation)
Asset Saltware
Digital Intugrabion of OB marmsus, ir-busilts, sanlunance with AR medd
3 unigue dsset codes.

ULONG
INFORMATION
MODELING &

R&D STEERING GROUPS

MANAGMENT
Project Management
Design Management

ENGINEERING

Design / Value Engineering
Construction Feasibility
Asset Management

METHODOLOGY & OPTIMIZATION

- BIMMS Project Standards
- Data (BIM) Analytics
- APl Programming

PROJECT SPECIFIC
- Enterprise Data Centre
- Semiconductor

project

managemen

58



What is a DIGITAL TWIN?

Understanding the physical world

. DATA

I - ADTURE \ / PREDICT

Physical ~———e DESCRIBE — —— ~ Future

= CHANGE PRESCRIBE

Shaping the physical world

59

BIMIVISE=

@buildimgSMﬁﬂT BIM see

y g g yion . .
» Digital twin roadmap -—— Digital twin maturity levels
Process Technology People

Dexcision automation Autonomously taking actions

- ng Al
based on future prediction & interventions
Prescriptive analytics propose
2 Predictive simulation, optimisation - Prescriptive
E & Al based reinforcement learning (What should | do?)
a Data science & -J Real time monitoring & prediction Prodictive
o machine learning s (What will happen?)
4
5 -4 Generating insights th
9 Data analytics using (] SRR E .
b | . P f advance digital technigue aggregating & analysing nformative
g ™ g ., advance tal techn 39
Organisationa i Project information L (Why did it happen?)
nformation requiremants requirements Y ’
. \ Real time data |
= 4% epregation le.g. via loT ST R P
Asset information «ss | Exchange information aggregation (e.g. vialol) Collecting and visualising data Descriptive
requirements requirements —e (What happened?)
Asset information
. storage and management
Asset information _ wee Project information
model mode!

. s . B ; = ; i 60
Figure 1: Digital twin maturity levels and the role of the BIM process. Copyrights ©2020 Royal HaskoningDHV



Digital Twin & Business Intelligence Integration BIMVISE:

POINT CLOUD BIMQSE TRACKING VARIABLES
PLUG-IN DIGITAL TWIN

FUNCTIONAL gl S -
£ AOO0
Y

na
| PREVENTIVE fj.’l,‘,’,ﬁﬁ 15
BIM MopeL " SIMULATIONS
—

| | V V , @
E VIRTUAL =

AUDITS ASSET
PROGRESSION | STATUS

DATABASE

JOIN OUR TEAM
GREAT PROFESSIONALS ARE WANTED! (rh@bimms.net)
| -._—__'_.'I_‘.__ — — : '[:-H : =iy L“l. :

TRANSIGAO DIGITAL DA INDUSTRIA AECO — ATUAIS BIMMS
EXIGENCIAS, APLICAGOES E NOVOS DESAFIOS

“Global Pefspective

YOUR BIM PARTNER



