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Ponente

DAVID CUQUERELLA ALBERT
Vicepresidente

Departamento de Edificacion

Experiencia Competencias

Profesor asociado UA y UJI Gestién de proyectos y obras

Mace, 2001-2005 Direccién global de operaciones

QLT Group, 2005-2012 Digitalizacion y estandarizacién de procesos
Sweco, 2012-2014 Gestion del cambio

COWI, 2015-> Fusiones y adquisiciones

v V. Vv Vv Vv
vV V Vv Vv Vv

Formacion
> Arquitecto Técnico, UPV 1999
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Presentacion COWI

2018 net turnover:
831 M Euros

World-class
competencies within
Approx. 7,300 engineering,
employees economics and
environmental
science

At any given time,
12,000 ongoing
projects

25 countries and
89 years
of history

|
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COWI como negocio
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ENERGY PLANNING

INDUSTRY INFRASTRUCTURE

DELIVERING
360°
SOLUTIONS

ARCHITECTURE BUILDINGS

WATER ENVIRONMENT
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Engineering News Record
(ENR) rankings

No. OUT OF THE TOP 150 GLOBAL

DESIGN FIRMS BY TURNOVER

HEALTH CARE
(BUILDINGS)

-

A"I

‘I No. ‘ BRIDGES
A‘ I .L. Illlil
|

MARINE AND
PORT FACILITIES
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BIM como
plataforma
digital




BIM como plataforma digital

Value creation
> Build before Build

> Take control of the entire value chain

Operation

Collaboration platform Digital
. . . Collaboration
> Responsible use and coordination of the model and Platform

data

Lean and Agile Design Management

> Better decision process and information flow is
needed for digitalization to add value
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BIM como plataforma digital

Fases @

Colaboracion
digital
Cultura ‘

digital
-

@

Marco regulatorio

Recursos Procesos
Tecnoldgicos

Recursos
Humanos
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BIM como plataforma digital

Objetivos

Areas of Interest and their Respective Credits

Data Richness

_ Autodesk review

_Target 2015

Spatial Capability = Roles or Disciplines
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BIM como plataforma digital

Modelos organizativos
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BIM como plataforma digital

Procesos

Waterfall

A
- Big outcome at end

Lean and Agile

_/ocoioy JGN reas

© ©)
1 1

Cumulative outcomes
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BIM como plataforma digital

Procesos

i 2, Detailed 3. Manufacturing 4. Prototype & 5. Production &. Yolume

| design & process validation ramp up manufacture
development i analysis design testing

I

|

I

i

DPR

CONSTRUCTION

A A A A A

Review 1 Review 2 Review 3 Review 4 Review 5

> Data driven decision-making

> Co-location in design big rooms and pull planning

13 20 SEPTIEMBRE 2019
COWI POWERPOINT PRESENTATION




BIM como plataforma digital

Diseno integrado
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BIM como plataforma digital

Diseno integrado
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Digital Deliveries
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Gestion de
informacion y datos
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Gestion de informacion y datos

> Construction element data is
unstructured

> Various way of working with
project data - versions, locations

> It takes too long for projects to
get information
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Cost
Estimation

Production
Follow up
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Gestion de informacion y datos

Cost

Digital Standardized structured Estimation
construction elements gives:

\'4

Construction element data in same place . )
Fast feedback on design solutions Production

Fact based knowledge instead of Follow up
individual best guess

\'4

\'4

v

Database for historical data, and not
individual data across BL or sectors
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Gestion de informacion y datos

Traditional design process Digital Integrated Design Process

«-__  LOOSE -
~. CONNECTION -
N

“ 4

'i

:l Construction Element

. 2= ] Database
Drawings BIM models BIM models Drawings

T
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Gestion de informacion y datos

Metro project
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Attributes/Properties

> ID number

> Type: Slabs, Columns, Doors etc.
> Locations
>

Enterprise Codes, Mounting, Casting

Administrative

> Classification codes, identification numbers, project number ....
Agreement

> Law relevance, insurance, guarantee
Function

> Fire section, room usage (meeting room), ......
Capability

> U value, 30 meeting participants in a meeting room, energy consumption ......
Material and/or product

> Wooden floor, brick wall ....
Form

> Geometric value, HE profile, size of holes ....
Placement

> Geometric coordinates, tolerance for placement,
Economy

> Unit prices, exchange rate, indexes ....
Time

> Planned start date and time, elapse time for mounting ...
Experience

> Feeling of light, beauty and volume,
Health and security

> Risk, Means of protection, demolition considerations .....
Relation

> Connected to, sequence to production ...
Production

> Installation instructions, detail specifications, work activity type
Quality

> Documentations and controls, pictures and measurements, q-plans
Maintenance

> Maintenance requirements and frequency, cleaning tools, ......

COWIL



Oferta de servicios

> As built information

> Fast collection of

> Up-to-date facility information
data > 3D model of
> Plan and visualize ;urr'em;:condlt\ons
H > Accurate

> Digital RpSSLE documentation

;\fnrmatl?nl‘:n site » Design requirements
» Measure Tiel > Communicate design

performance intensions
> Accurate

» Modelling and digital
collaboration
> Transparency of design
> Basis for all other
BIM uses

; ot > Ongoing digital
ocumentation | verification

> Quantity take-off
> Accurate cost estimation
> Cost effects of changes
INFORMATION

EXCHANGE
> Planning of construction
» Simulate production

sequence ‘
> Location based
scheduling

» Efficient review
> Plans, elevations across stakeholders
and sections > Improved QA process
> 3D views from model » Feedback in the model
> Consistency across
drawings

> Ongoing coordination

> Automated clash
detection

> Eliminate critical

clashes before
construction

> Structural
caleulations
> Environmental » Non-technical
certifications communication
> Evacuation » Virtual and
simulations Augmented
Reality

> Visualisation of

design

COWI




Oferta de

servicios

> As built information > Fast collection of
> Up-to-date facility information
data > 3D model of
> Plan and visualize current condition
ti » Accurate
» Digital operations

documentation
information on site

> Measure field
performance

> Accurate
documentation

> Quantity take-off
» Accurate cost estimation
> Cost effects of changes

INFORMATION
EXCHANGE

> Planning of construction

» Simulate production
sequence

» Location based
scheduling

» Plans, elevations
and sections
» 3D views from model

» Consistency across > Structural > Visualisation of
drawings calculations design
> Environmental > Non-technical
certifications communication
> Evacuation > Virtual and
simulations Augmented

Reality

s

> Design requirements

> Communicate design
intensions

» Ongoing digital
verification

> Modelling and digital
collaboration
> Transparency of design
> Basis for all other
BIM uses

> Ongoing coordination

> Automated clash
detection

> Eliminate critical
clashes before
construction

> Efficient review
across stakeholders

> Improved QA process

> Feedback in the madel
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Oferta de

> As built information » Fast collection of
> Up-to-date facility information
data » 3D model of
5> Plan and visualize current conditions
i > Accurate
> Digital operations

documentation
information on site

> Measure field
performance

> Accurate
documentation

> Quantity take-off
> Accurate cost estimation
> Cost effects of changes

INFORMATION
EXCHANGE

> Planning of construction

» Simulate production
sequence

» Location based
scheduling

> Plans, elevations
and sections
> 3D views from model

» Consistency across > Structural > Visualisation of
drawings calculations design
> Environmental > Non-technical
certifications communication
> Evacuation > Virtual and
simulations Augmented

Reality

> Design requirements

> Communicate design
intensions

> Ongoing digital
verification

> Modelling and digital
collaboration
> Transparency of design
» Basis for all other
BIM uses

» Ongeing coordination

> Automated clash
detection

> Eliminate critical
clashes before
censtruction

> Efficient review
across stakeholders

> Improved QA process

» Feedback in the model
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Oferta de servicios

> Digital

information on site

> Measure field
performance

> Accurate
documentation

> Quantity take-off
» Accurate cost estimation
> Cost effects of changes

> Planning of construction

» Simulate production
sequence

> Location based
scheduling

» Plans, elevations
and sections

» 3D views from model

» Consistency across
drawings

> As built information > Fast collection of
> Up-to-date facility information
data > 3D model of
> Plan and visualize current conditions
c » Accurate
operations

documentation

INFORMATION
EXCHANGE

> Structural > Visualisation of
calculations design
> Environmental > Non-technical
certifications communication
> Evacuation > Virtual and
simulations Augmented
Reality

> Design requirements

> Communicate design
intensions

» Ongoing digital
verification

> Modelling and digital
collaboration

> Transparency of design
> Basis for all other
BIM uses

> Ongoing coordination

> Automated clash
detection

> Eliminate critical
clashes before
construction

> Efficient review
across stakeholders

> Improved QA process

> Feedback in the madel
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Oferta de servicios

> As built information

» Up-to-date facility
data
» Plan and visualize
> Digital operations
information on site
> Measure field
performance
» Accurate
documentation

> Quantity take-off
» Accurate cost estimation
> Cost effects of changes

INFORMATION
EXCHANGE

> Planning of construction

» Simulate production
sequence

> Location based
scheduling

> Plans, elevations
and sections
> 3D views from model
> Consistency across > Structural
drawings calculations
> Environmental
certifications
> Evacuation
simulations

> Fast collection of
information
> 3D model of
current conditions
> Accurate
documentation
> Design requirements
» Communicate design
intensions
» Ongoing digital
verification

> Modelling and digital
collaboration
> Transparency of design
> Basis for all other
BIM uses

> Ongoing coordination
> Automated clash
detection

> Eliminate critical
clashes before
construction

> Efficient review
across stakehalders
> Improved QA process
» Feedback in the model
> Visualisation of
design
> Non-technical
communication
> Virtual and
Augmented
Reality
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Oferta de

servicios

> As built information
> Up-to-date facility
data
> Plan and visualize
> Digital operations
information on site
> Measure field
performance
> Accurate
documentation

> Quantity take-off
» Accurate cost estimation
» Cost effects of changes

> Fast collection of
information

> 3D model of
current condition

» Accurate
documentation

INFORMATION
EXCHANGE

» Planning of construction

> Simulate production
sequence

> Location based
scheduling

» Plans, elevations
and sections
> 3D views from model
» Consistency across > Structural
drawings calculations
> Environmental
certifications
> Evacuation
simulations

» Visualisation of
design

> Non-technical
communication

> Virtual and
Augmented
Reality

H

> Design requirements

> Communicate design
intensions

» Ongoing digital
verification

> Medelling and digital
cellaboration
> Transparency of design
> Basis for all other
BIM uses

> Ongoing coordination

> Automated clash
detection

> Eliminate critical
clashes before
construction

> Efficient review
across stakeholders

> Improved QA process

> Feedback in the model
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Oferta de servicios

> As built information

> Up-to-date facility

> Fast collection of

information
» 3D model of

current conditions

» Accurate
documentation

INFORMATION
EXCHANGE

data
> Plan and visualize
> Digital operations
information on site
> Measure field
performance
> Accurate
dacumentation
> Quantity take-off
> Accurate cost estimation
> Cost effects of changes
» Planning of construction
> Simulate production
sequence
> Location based
scheduling
> Plans, elevations
and sections
> 3D views from model
» Consistency across > Structural
drawings calculations

> Environmental
certifications

> Evacuation
simulations

» Visualisation of
design

> Non-technical
communication

> Virtual and
Augmented
Reality

> Design requirements

> Communicate design
intensions

> Ongoing digital
verification

> Maodelling and digital
collaboration
> Transparency of design
> Basis for all other
BIM uses

> Ongoing coordination

> Automated clash
detection

> Eliminate critical
clashes before
construction

» Efficient review
across stakeholders

> Improved QA process

» Feedback in the model
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Oferta de

servicios

> As built information
> Up-to-date facility
data
> Plan and visualize
> Digital operations
information on site
> Measure field
performance
> Accurate
documentation

> Quantity take-off
> Accurate cost estimation
» Cost effects of changes

INFORMATION

> Fast collection of
information

» 3D model of
current conditions

» Accurate
documentation

> Design requirements

> Communicate design
intensions

» Ongoing digital
verification

> Modelling and digital
collaboration
> Transparency of design
> Basis for all other
BIM uses

EXCHANGE

» Planning of construction

> Simulate production
sequence

> Location based
scheduling

» Plans, elevations
and sections
> 3D views from model
» Consistency across > Structural
drawings calculations
> Environmental
certifications
> Evacuation
simulations

> Ongoing coordination

> Automated clash
detection

> Eliminate critical
clashes before
construction

> Efficient review
across stakeholders
> Improved QA process

> Feedback in the model
» Visualisation of

design
> Non-technical
communication
> Virtual and
Augmented
Reality
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Oferta de

servicios

> As built information

> Up-to-date facility
data
» Plan and visualize
> Digital operations
information on site
> Measure field
performance
» Accurate
documentation

> Quantity take-off
» Accurate cost estimation
> Cost effects of changes

INFORMATION

> Fast collection of
information
> 3D model of
current conditions
> Accurate
documentation
> Design requirements
> Communicate design
intensions
» Ongoing digital
verification

> Modelling and digital
collaboration
> Transparency of design
> Basis for all other
BIM uses

EXCHANGE

> Planning of construction

> Simulate production
sequence

> Location based
scheduling

> Plans, elevations
and sections
> 3D views from model
> Consistency across > Structural
drawings

calculations

> Environmental
certifications

> Evacuation
simulations

> Ongoing coordination

> Automated clash
detection

> Eliminate critical
clashes before
construction

> Efficient review
across stakeholders
> Improved QA process
» Feedback in the model
> Visualisation of
design
> Non-technical
communication
> Virtual and
Augmented
Reality
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Oferta de

servicios

> As built information
> Up-to-date facility
data
> Plan and visualize
> Digital operations
information on site
> Measure field
performance
> Accurate
documentation

> Quantity take-off
» Accurate cost estimation
> Cost effects of changes

> Planning of construction

> Simulate production
sequence

» Location based

scheduling

» Plans, elevations
and sections

» 3D views from model

» Consistency across > Structural
drawings calculations

> Environmental
certifications

> Evacuation
simulations

> Fast collection of
information

> 3D model of
current conditions

> Accurate
documentation

> Design requirements

> Communicate design
intensions

» Ongoing digital
verification

> Modelling and digital
collaboration

> Transparency of design

» Basis for all other

INFORMATION Bl gees
EXCHANGE

> Ongeing coordination

> Automated clash
detection

> Eliminate critical
clashes before
construction

> Efficient review
across stakeholders
> Improved QA process
> Feedback in the madel
> Visualisation of
design
> Non-technical
communication
> Virtual and
Augmented
Reality
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Oferta de servicios

> As built information
> Up-to-date facility
data
> Plan and visualize
> Digital operations
information on site
> Measure field
performance
> Accurate
documentation

> Quantity take-off
> Accurate cost estimation

> Cost effects of changes !

» Fast collection of
information

» 3D model of
current conditions

> Accurate
documentation

> Design requirements

> Communicate design
intensions

> Ongoing digital
verification

> Modelling and digital
collaboration

> Transparency of design

> Basis for all other

BIM uses
INFORMATION

EXCHANGE

> Planning of construction

» Simulate production
sequence

» Location based
scheduling

> Plans, elevations
and sections
> 3D views from model
» Consistency across > Structural
drawings calculations
> Environmental
certifications
> Evacuation
simulations

> Ongeing coordination

> Automated clash
detection

> Eliminate critical
clashes before
censtruction

> Efficient review
across stakeholders
> Improved QA process

» Feedback in the model
> Visualisation of

design
» Non-technical
communication
> Virtual and
Augmented
Reality
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Oferta de servicios

> As built information > Fast collection of
> Up-to-date facility information
data » 3D model of
> Plan and visualize current conditions
» Accurate
> Digital operations

documentation

:I\fof'mati?n‘g" site > Design requirements

>

easure fie > Communicate design
performance intensions

> Accurate . > Ongoing digital
documentation

verification

Quantity take-off > Modelling and digital
> Quantity take-of

collaboration
> Accurate cost estimation > Transparency of design
» Cost effects of changes > Basis for all other

BIM uses

INFORMATION
EXCHANGE

> Ongoing coordination
> Automated clash
detection

» Planning of construction
> Simulate preduction

sequence > Eliminate critical
> Location based clashes before
scheduling construction

> Efficient review
across stakeholders

> Improved QA process

> Feedback in the model

» Plans, elevations
and sections
> 3D views from model

» Consistency across > Structural > Visualisation of
drawings calculations design
> Environmental > Non-technical
certifications communication
> Evacuation > Virtual and
simulations Augmented

Reality
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Oferta de servicios

> As built infermation
> Up-to-date facility
data
» Plan and visualize
» Digital operations

information on site
> Measure field
performance
» Accurate

documentation @

> Quantity take-off
» Accurate cost estimation
> Cost effects of changes

> Fast collection of
information
> 3D model of
current conditions
> Accurate
documentation
> Design requirements
> Communicate design
intensions
» Ongoing digital
verification

> Modelling and digital
collaboration

> Transparency of design

> Basis for all other

BIM uses
INFORMATION
EXCHANGE > Ongoing coordination
> Planning of construction > Automated clash
> Simulate production detection
sequence > Eliminate critical
> Location based clashes before
scheduling construction
> Efficient review
> Plans, e\?vations across stakeholders
and sections > Improved QA process
> 3D views from model > Feedback in the model
> Consistency across > Structural > Visualisation of

drawings calculations
> Environmental
certifications
> Evacuation
simulations

design

> Non-technical

communication

> Virtual and

Augmented
Reality
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Tendencias
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Tendencias = Largo'plazo?

Sensor technology

Automated design

Common data lake

BIM/ID / AR/ VR

Sharing Economics
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Big Data analytics

Applied Geospatial Science

Platforms

3D printing

Wearables

Artificial Intelligence (AI)

10T

Gig Economy/Freelancing

Robotics

Blockchain
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Tendencias _ Corto/Medio plazo

Industry 1.0 -> 4.0

MECHANISED | MASS PRODUCTION
PRODUCTION

Assembly lines and
Steam engines electricity

The stages of industrial development
Source: Oxford Analytica

EMBRE 2019
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AUTOMATION

ITand
electronics

CONNECTIVITY

‘Smart’
technologies;
Cloud computing;
Big data;
Networked
machines and
processes
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Tendencias - Corto/Medio plazo

Build 4.0

Collaborative and integrated
design processes

Digital tools and
automization

DISCIPLINE \
MODELS 3
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Tendencias - Corto/Medio plazo

Build 4.0

Reality
Parametric and Capturing
automated T e

Collaboration design o _y i =

platform

Data
visualization

Information
ELEL I Ehld

IoT and Al

Mobility o

and =

40 20 SEPTIEMBRE 2019 Cloud

BIM COMO MODELO DE NEGOCIO 6




Recomendaciones

Desarrolla una estrategia para implementar BIM
BIM es mucho mas que ‘software’

Define claros roles y responsabilidades

Busca alianzas

Invierte en I+D+i

Prototipa y marca objetivos antes de escalar

Solo hay una constante: cambio, cambio y cambio

L
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Gracias por vuestra atencion
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