Meet Up Tech
La Construccion 4.0: metodologia BIM

Fecha: 18 de diciembre
Lugar: salon de actos CEEI Castellon
Horario:de l11al4h
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BIM Estado del Arte
Olas de Innovacion
6th wave

Waves of Innovation

4th wave

Innovation

2nd wave
Digital Networks

15t wave
Mechanisation
Textiles Cotton
& Commerce <-rnemmsdgehwm-¢’
1845 1500 1950 1990 2020

Source: The Natural Edge Project, Australia
http://www.naturaledgeproject.net/Keynote.aspx




BIM Estado del Arte Construccién 40-CFEl-Castellén
Hacia una sociedad sostenible

CradletoCradle

raw
malterials

biological technical

1.100% Renewable Energy Use 5 )
. " criteria

2 Water Stewardship clean water output _/

3 Social Responsibility positive impact on community

4 Material Reutilization recyclability / compostability

5 Material Health impact on human & environmental

Source: MBDC
http://www.mbdc.com/
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Hacia una sociedad tecnolégica

Change

Progress
\

Construccion 40-CEEI-Castelldon

Technology Change

Social Changs

Business Change

Political Change

Source: Larry Downes, The Laws of Disruption: Harnessing the New Forces that Govern Life and Business in the Digital Age (2009)
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Evolucion

. Hannu Penttila 2008
short history of Kari Karstila 2004

building information modelling | BIM

1990 1993 2000 2001 2007 2010

curiosity & research interest pragmatic interest

standard & tool development

commitment & will
- national & company wide IT-strategies

implementation
LS HIST for practice
Dutch TNO IFC P : ;
Finnish VTT (Ratas) industry - project implementation
ERi— - education & skills
BuildingSmart
— — STEP PLIB PDES ERPs
IG Es 1SO 10303 parts library process
initial hi tandard for th devgl t
e el i arasal LIS
specification product model

data

Source: Hannu Penttild, Helsinki University of Technology, Finland
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BIM Estado del Arte
Cambios en los ciclos de gestidn

Some Clients already know of and are educated in BIM

Design: | % =€
@ Construction: Il %= €€
0&M: 111% = €€€

. D&D&D: ?2?77% = €7
Geometry Information

Manage Design M Manage ‘ Design

[

Hand over Build BI M Hand over Build

N

Collate Collate

Source: The state of BIM in EU Construction within the “4D BIM UK Conference” at Birmingham City University-15/05/2014
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Cambios en Project Delivery Systems (PDS)

N ( )

Isolated\ Contractor ; Sub-
) . Contractors )

Design - Bid - Build Owner

4 )
) Design Sub-
Team i Consultans )

In

Source: CRC for Construction Innovation-Australia
http://www.construction-innovation.info/images/pdfs/Research_library/Extension/National BIM guidelines July08 presentation.pdf
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Cambios en los Flujos de trabajo de Proyectos

Construccion 40-CEEI-Castellon
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Source: Arnaldo Landivar Taborga

EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"
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Cadenas de valor Proyectos & Suministros

R + Horizontal governance
E Project chain Supply chain
| Vertical 2 =
VRETENeC Second-tier
Client — .
i 2 supplier
Principal contract
. @ ™ (
Human B . Second-tier Third-tier
— First-tier supplier . :
resources k supplier supplier
ra ™ SR e
' First-tier supplier ~—H SHcong ar it
Employment PP supplier
relation
- >

Source: Winch, 2010
Managing Construction Projects
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Cadenas de valor Proyectos & Suministros

Construccion 40-CEEI-Castellon

Vertical Governance

Client
ner
- (O onot — —— e —————
Vertical Governance ~ —— renrec — . —
I First-tier Supplier — Engineer [

I Horizontal Governance
Second-tier Suppliers

B S —

Source: Arnaldo Landivar Taborga | adapted from Winch, 2010
Managing Construction Projects
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BIM Estado del Arte
Cambios en los Flujos de trabajo de Proyectos

Scope & Criteria P.oesign  FinaiDesign  [NCON Ml cConstueton [ NGENN
—_ Contractr >

——e
{ Construc ]
Traditional Project

tability
— ][ Coordination I
Qty [
Tendering Contract
Process
Procurement
Scheduling
Site

Preparation

Execution

Cost Control

l Hand over '

Source: Arnaldo Landivar Taborga
EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"
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Cambios en los Flujos de trabajo de Proyectos

Scope & Criteria P.Design | FinalDesign GBI - _--

Contractor

Constructability

Quantity takeoff
Tendering Contract
Process Saved
Procurement ]
Scheduling Tlme
| S
Site
Preparation Cost

Execution

Cost Management + Cost Control

l Hand over

R ————

Contractor

Source: Arnaldo Landivar Taborga
EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"
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Cambios en los Flujos de trabajo de Proyectos

——————— =
Constructability 3D BIM
Coordination
Quantity takeoff J
Tendering Contract
Process
Procurement ]
( Scheduling 4D BIM
| Site |
Preparation I
l Execution
B —
Cost Management + Cost Control 5D BIM 1
Hand over l
e FM —
= Contractor =
— Engineer =
—~ Architect =
———Owner —

Source: Arnaldo Landivar Taborga
EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"
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Cambios en los Flujos de trabajo de Proyectos
Shifting Project Delivery Systems (PDS)

Scope & Criteria P.Design  FnaiDesign  [[CD'| [l  constueton [T 7TToaM
—— Owner —

> Architect =
— Engineer >
>

7 - - - -—"—"""""—-—"""""—""—"—"——="——= N\
BIM /VDC / IPD / DESIGN-BUILD \

(
|

| e N
| Cramaor), \
|

|

\

FM .
>> Contractor i > | >I
> Engineer | = l I
> Architect | =, I
—~—Owner | —
Scope & Criteria P. Design _ - I I
[ Precensiueion 0 Conswcton [N
|
\_ Soft landing /
~ 7

Source: Mr. A.Lopez-Director of validation services-Solibri Iberia



BIM Estado del Arte Construccién 40-CEEl-Castellén
Cadenas de valor Proyectos & Suministros

R + Horizontal governance
E Project chain Supply chain
| Vertical 2 =
VRETENeC Second-tier
Client — .
i 2 supplier
Principal contract
. @ ™ (
Human B . Second-tier Third-tier
— First-tier supplier . :
resources k supplier supplier
ra ™ SR e
' First-tier supplier ~—H SHcong ar it
Employment PP supplier
relation
- >

Source: Winch, 2010
Managing Construction Projects
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. |
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Source: Arnaldo Landivar Taborga | adapted from Winch, 2010
Managing Construction Projects
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Cambios en Project Delivery Systems (PDS)
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Source: CRC for Construction Innovation-Australia
http://www.construction-innovation.info/images/pdfs/Research_library/Extension/National BIM guidelines July08 presentation.pdf




BIM Estado del Arte Construccion 40-CEEI-Castellén
Model-Based Industries
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Cambios en los Formatos de Representacion
Paper-Based vs. Model-Based (BIM / VDC)

100%

75% ﬁ

so% CAD// BIM
25%

/
0% —-—"'./

1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012

Source: Denis Neely, AIA
http://www.aia.org/practicing/akr/AIAB090847
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Cambios en los Formatos de Representacion
Paper-Based vs. Model-Based (BIM / VDC

Cloud & Browse Solutions - n

i 2 BIM
220 Deliverables flows | 29> !
°° o g
222 ) »
2 '
[ Processes flows] [ Electronic Documents operabilidad
] ,

S
ingle
Platform

C

L
]

[ 2D Data transferJ

Source: Arnaldo Landivar Taborga
EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"
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Soluciones de Buscador y Nube

Algunas soluciones disponibles

» Autodesk (Calculations and Collaboration)

» Graphisoft (Collaboration)

» Aconex (Document Management and Collaboration)
* 4Project (Document Management and Collaboration)
* RIB (Document Management and Collaboration)

* BIM Object (Content Management and Collaboration)
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Soluciones de Buscador y Nube

Content management solution

sy @ QO © ©
BVmal™ BMboad™ Mosquito e-Labx BManalytics™ BOPC™

with Clovdl Apps

e Seafable
o @
Sérvedured “
i S
ecvre

a& =

;mm =
User groups ... i ﬁﬁ;r:z’?::ms

BIMobject® Hercules

BIMobject® Hercules is a cloud solution for large companies to develop, organise, structure, standardise and manage their
own BIM objects and to publish and syndicate these in a controlled way to project groups anywhere in the world.

Source: BIM Object
http://info.bimobject.com/hercules
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Herramientas BIM 2014

“ AUTODESK" NAVISWORKS" MANAGE

J\ AUTODESK.

Vico Office

www.vicosoftware.com PRODCTS v SUPPORTY  CASESTUDIES v

COMPAKY v CONNECT v CONTACT

SEE OUR 4D TECHNOLOGY

Construction Project Management Software & VDC Services
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Paper-Based vs. Model-Based (BIM / VDC)
Del 2D hacia el 5D (BIM / VDC)

REPRESENTATION — N
MATERIALIZATION
VIRTUAL
VIRTUALIZATION ——[ CONSTRUCTION J—>\ y
/Design phase I ,s/Construction phase ™
Design 3D BIM model Construction 3D BIM model
Static coordination Dynamic coordination
Material Labour-force
kEngineer disciplines 3D BIM ) Mgterial
. Spaces _ Equipment
\ LOgiStiCS 4D BIM /
~ Spaces B

[ Cost Management Cost Control 5D B"\B

Source: Arnaldo Landivar Taborga
EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"



BIM para Gestion de Construccion
Paper-Based vs. Model-Based (BIM / VDC)
Del 2D hacia el 5D (BIM / VDC)

Model
Requirements

Estimating
Requirements

Scheduling
Requirements

No Model

Building /
Spatial
/Room
Massing

Average
cost per m2

Milestone
Schedule

Buildings
elements
with
approximat
e
dimensions
SD

Average
cost per
element

Average
production
rate per
element

Building
elements
with design
dimensions
(bD)

Cost per
unique
element,
activity
level

Production
rate per
unique

element/
Phase
schedule
based on
resource
hours
estimates

Constructio
n Model
(CD)

Cost per
unique
element,
resource
level

Production
rate for
resource
hours/
Phase
schedule
based on
|subcontract]
or
production
commitmen

ts

Fabrication
/Virtual
Mock-up

Cost per
unique
element,
resource
level

Production
rate for
resource
hours/
Weekly
workplans

Construccion 40-CEEI-Castellon

As built

Actual cost

Actual
progressed
schedule

Source: VICO OFFICE

http://www.vicosoftware.com/bim-execution-plan-vs-mps/tabid/299139/Default.aspx




BIM para Gestién de Construccion
Paper-Based vs. Model-Based (BIM / VDC)

Construccion 40-CEEI-Castelldon

Del 2D hacia el 5D (BIM / VDC) -
A
MO000 MO000 M100 M200 M300 M300 | M400 M400 M500 M500 M600
E100 E200 E200 E300 E300 E300 | E400 E500 E500 E500 E600
S$100 S$200 S$200 S300 S500 S300 | S300 S400 S400 S500 S600
|
e "FM
> Contractor + Subcontractor+Supplier >
> Engineer i >
=~ Architect l >
————Owner | —
I Virtual |

I Construction

———/

Source: VICO OFFICE
http://www.vicosoftware.com/bim-execution-plan-vs-mps/tabid/299139/Default.aspx
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Paper-Based vs. Model-Based (BIM / VDC)
Del 2D hacia el 5D (BIM /VDC}

[ronsoo | coeme Twoosan] consos | oosan | o sn | sonaon | romiso | 1onson | comso [ come ]

Constructability 3D BIM“I
BIM Coordination |
Quantity takeoff 4
Tenderig Contract
Process I I
Procurement I
wem )
I I Site
I I Preparation
I ~ Execution
RFI I[ Cost Control 5D BIM
I l Hand over R I
S100 S200 S200 S3(!0 S300 S300 S300 S400 Sj|00 S500 S600

£600

E500

/

\ Virtual Construction /

Source: Arnaldo Landivar Taborga
EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"
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Del 2D hacia el 5D (BIM / VDC)
Herramientas BIM para Virtuaﬁ)cmsguc_ticm (VC_

_——
Scope & Criteria P. Design / Final Design CcD Bid Con\truction o&M
gue—— EEIIIL GEIII &SI S G I S I I S G G S G G S S——
ﬁi — — — — \\
Constructability 3D BIM

BIM Coordination . Autodesk \ \

Navisworks Manage I
II Quantity takeoff /1 I
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| 4D BIM Syncro Ltd. |
|
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I ite

I
I
I
/

I Execution

(
I
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I
I
|
I
I
\_

Trimble RIB /
____________ — YICO Office . __ iTWO

R o = _

Virtual Construction /

Source: Arnaldo Landivar Taborga
EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"
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Herramientas BIM para Virtual Construction (VC)

Static Clash Detection Location breakdown
Constructability I Model for Construction I {W
Quantity takeoff Packages(Sub.&Suppliers)

Qty & Activities list H&S / Work areas Workflows optim.

Activities Sequence Equip.& Machinery Temporary works
Site logistics Dynamic Clash Detection

Site existing conditions 3D scanners

Scheduling

Site
Preparation

Execution QC & QA 3D scanners Resource
: Manag.
Prod. C. Milestones
[ Cost Control Milestones [ Cash flow ]
Interim certificates

Scope & Criteria P. Design Final Design oD

LEGEND:

Coloured = Process/Suberocess = can be performed by the BIM tool

Non coloured |__Process/Subprocess _J cannot be performed by the BIM tool

Source: Arnaldo Landivar Taborga

EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"




BIM para Gestién de Construccion Construccion A0-CEE-Castelion
Herramientas BIM para Virtual Construction (VC)

Scope & Criteria

LEGEND:

e Static Clash Detection Location breakdown I \
/ Constructability I Model for Construction I {W 1
Quantity takeoff Packages(Sub.&Suppliers) |

I Qty Check out I |
|
|
|

Qty & Activities list

Activities Sequence
Site logistics

Site existing conditions

H&S / Work areas Workflows optim.

Equip.& Machinery Temporary works
Dynamic Clash Detection

3D scanners

Autodesk
Navisworks Manage

Scheduling

Preparation

Execution QC & QA 3D scanners Resource
. Manag.
N Prod. C. Milestones

—— — — — —— — — — — — — — — — S— — —

[ Cost Control Milestones [ Cash flow ]
Interim certificates

P. Design Final Design oD

I
I
I
I
I Site
I
\

Coloured I Process/Suberocess = can be performed by the BIM tool
Non coloured |__Process/Subprocess _J cannot be performed by the BIM tool

Source: Arnaldo Landivar Taborga
EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"
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Herramientas BIM para Virtual Construction (VC)

Constructability

Construccion 40-CEEI-Castelldn

Static Clash Detection Location breakdown
Model for Construction Construction Layout

Quantity takeoff

Packages(Sub.&Suppliers)

Qty Check out

Scheduling

I Synchro Ltd.
I Synchro Pro

Site

Preparation

Qty & Activities list
Activities Sequence
Site logistics

Site existing conditions

H&S / Work areas
Equip.& Machinery

Workflows optim.
Temporary works
Dynamic Clash Detection

3D scanners

—_— e —

|
\

Execution

QC & QA 3D scanners Resource |
. Manag.
Prod. C. Milestones

— —

[ Cost Control

Scope & Criteria P. Design Final Design

Milestones [ Cash flow ]
Interim certificates

LEGEND:

Coloured I Process/Suberocess = can be performed by the BIM tool

Non coloured |__Process/Subprocess _J cannot be performed by the BIM tool

Source: Arnaldo Landivar Taborga

EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"




BIM para Gestion de Construccion

Herramientas BIM para Virtual Construction (VC)

Construccion 40-CEEI-Castelldn

o T — — — —
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Constructability
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Static Clash Detection Location breakdown N
Model for Construction Construction Layout \

Quantity takeoff

Trimble Scheduling
VICO Office

Packages(Sub.&Suppliers)
Qty Check out

Site

Preparation

Qty & Activities list

Activities Sequence
Site logistics

Site existing conditions

H&S / Work areas

Equip.& Machinery

Workflows optim.

Temporary works
Dynamic Clash Detection

3D scanners

— — — — — — — —

Execution

/

Cost Control

QC & QA 3D scanners Resource
. Manag. |
Prod. C. Milestones

Cash flow ] J

N

Scope & Criteria P. Design Final Design

Milestones
Interim certificates

—_— — =

LEGEND:

Coloured = Process/Suberocess = can be performed by the BIM tool

Non coloured |__Process/Subprocess _J cannot be performed by the BIM tool

Source: Arnaldo Landivar Taborga

EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"
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Herramientas BIM para Virtual Construction (VC)
Interoperabilidad

HVAC . .
Engineer La capacidad de administrar y
comunicar datos electrénicos de
productos y proyectos entre
empresas colaboradoras y dentro
BIM Construction . o
Model Manager de los sistemas de diseno,

construccion, mantenimiento y

Civil procesos de negocios de las

Engineer

Facilities
Manager

Building empresas individuales

Owner

Source: Building Smart Internacional Source: National Institute of Standards and Technology (NIST)
http://www.buildingsmart.org/compliance/certified-software/ http://
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Herramientas BIM para Virtual Construction (VC)
Interoperabilidad

Capabilities

Source: Arnaldo Landivar Taborga
BIM tools in Virtual Construction II" within BIC 2014, 2nd BIM International Conference-Portugal
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Herramientas BIM para Virtual Construction (VC)
Interoperabilidad

HVAC
Engineer

Structural
Engineer

Construction
Manager

Facilities
Manager

Engineer

Building
Owner

Source: Building Smart Internacional
http://www.buildingsmart.org/compliance/certified-software/
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Herramientas BIM para Virtual Construction (VC)
4D BIM

. Qué significa programaciéon 4D ?

[ Information [ Process ] Deliverables ¢, Que proceso prevalece?

Modelo 3D BIM sobre el
Cronograma

-
+ » +

» »

(0

Cronograma sobre el
modelo 3D BIM

Source: Arnaldo Landivar Taborga
BIM tools in Virtual Construction II" within BIC 2014, 2nd BIM International Conference-Portugal
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Herramientas BIM para Virtual Construction (VC)
4D BIM

4D Simulation vs. 4D Scheduling vs. 4D Visualiztion

« 4D SIMULATION: Proporciona diferentes
escenarios de secuencias de construccion
animadas

« 4D SCHEDULING: Habilidad de realizar un
cronograma y una secuencia de construccion
animada asociada con un modelo 3D BIM

4D VISUALIZATION: Habilidad de realizar una
secuencia de construccidon animada del modelo 3D
BIM

Source: Arnaldo Landivar Taborga
BIM tools in Virtual Construction II" within BIC 2014, 2nd BIM International Conference-Portugal
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Herramientas BIM para Virtual Construction (VC)

Importancia del 4D BIM
Static Clash Detection Location breakdown
[ Constructability Model for Construction Construction Layout
Quantity takeoff Packages(Sub.&Suppliers)
Qty Check out

Qty & Activities list H&S / Work areas

Workflows optim.

4D BIM
Sl ctivities Sequence quip.& Machinery emporary wo
5 Site logistics Dynamic Clash Detection
ite
Preparation Site existing conditions 3D scanners
Execution QC & QA 3D scanners Resource
: Manag.
Prod. C. Milestones
[ Cost Control Milestones [ Cash flow ]
Interim certificates
Scope & Criteria P. Design Final Design oD

Virtual Construction

LEGEND:

Coloured = Process/Suberocess = can be performed by the BiM tool

Non coloured |__Process/Subprocess _J cannot be performed by the BIM tool

Source: Arnaldo Landivar Taborga

EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"
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Herramientas BIM para Virtual Construction (VC)
Importancia del 4D BIM

Scheduling

Reactio

I Rework : consequence of a special issue

At any Change

LDeIays: consequence missing something
—

At any Change

Source: Arnaldo Landivar Taborga
EDUBIM 2015, "Les journées del'enseignement de la Maquette Numérique et du BIM en France"
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Herramientas BIM para Virtual Construction (VC)
Importancia del 4D BIM

Capacidades Funcionales

Source: Arnaldo Landivar Taborga
BIM tools in Virtual Construction II" within BIC 2014, 2nd BIM International Conference-Portugal
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Herramientas BIM para Virtual Construction (VC)
Importancia del 4D BIM

Tipos de Despilfarro en Construccion

Material Loss
1. (M1) Material waste |

2. (M2) Non-optimal use of material (Unnecessary amount used in the product)

3. (M3) Non-optimal use of machinery, energy or labour (Unnecessary amount

used in the production process) |

Source: Arnaldo Landivar Taborga | adapted from Balviken, Rooke, Koskela (2014)
Proceedings IGLC22
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Herramientas BIM para Virtual Construction (VC)
Importancia del 4D BIM

Tipos de Despilfarro en Construccion

Time Loss |

In the workflow |

1. (T1) Unnecessary movement (of people) |
2. (T2) Unnecessary work |

3. (T3) Inefficient work |

4. (T4) Waiting |

Source: Arnaldo Landivar Taborga | adapted from Balviken, Rooke, Koskela (2014)
Proceedings IGLC22
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Herramientas BIM para Virtual Construction (VC)
Importancia del 4D BIM

Tipos de Despilfarro en Construccion

Time Loss |

In the product flow |

5. (T5) Space not being worked in |

6. (T6) Materials not being processed |

7. (T7) Unnecessary transportation (of material) |

Source: Arnaldo Landivar Taborga | adapted from Balviken, Rooke, Koskela (2014)
Proceedings IGLC22
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Herramientas BIM para Virtual Construction (VC)
Importancia del 4D BIM

Tipos de Despilfarro en Construccion
Associated Builders and Contractors, Inc. USA

* Rework | (M1, T3)
» Request for Information |

« Change orders |

» Inadequate Resources | (M3)
* Inefficient workflow | (T3)
» Work around | (T3)

* Multiple handling of material | Manejo multiple de materiales (T7)

Source: Arnaldo Landivar Taborga | adapted from Associated Builders and Contractors, Inc. USA
http://www.abc.org/Portals/1/Webinars/Documents/Lean%20Nov%202013.pdf
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Herramientas BIM para Virtual Construction (VC)
Importancia del 4D BIM

Tipos de Despilfarro en Construccion
Associated Builders and Contractors, Inc. USA

Excess material | (M1)

Waiting on supplies | (T4)

Waiting on another trade | (T4)

Safety losses |

Improper sequencing of work | (T3)

Source: Arnaldo Landivar Taborga | adapted from Associated Builders and Contractors, Inc. USA
http://www.abc.org/Portals/1/Webinars/Documents/Lean%20Nov%202013.pdf
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Herramientas BIM para Virtual Construction (VC)
Importancia del 4D BIM

Tipos de Despilfarro en Construccion

Source: Arnaldo Landivar Taborga
BIM tools in Virtual Construction II" within BIC 2014, 2nd BIM International Conference-Portugal
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Construccion 4.0

HIII=

HIID=

anm
Niinm

'A




BIM Estado del Arte Construccion 40-CEEI-Castellon
Construccion 4.0-CEEI-Castellon

., Qué es Construccion 4.0 ?
Automation and data exchange in manufacturing technologies |

Cyber-physical systems |
The Internet of things |
Cloud computing |

Cognitive computing |

Source: Bondar, Kateryna, 2017
"Whatiis in reality Industry 4.0?". InnovaCima | http:/innovacima.com/en/2017/11/09/what-is-industry-4-0
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¢;,Que es Construccion 4.0 ?

Es la transfomacién digital mas alla de BIM

Digital competence

—© Information processing
—© Content creation

© Communication

© Problem solving

——© Safety

Source: http://europass.cedefop.europa.eu/resources/digital-competences
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Construccion 40-CEEI-Castellon

Entendiendo nuestro contexto

Horizontal Governance
Second-tier Suppliers

/ BIM /VDC / Design-Build
Integration |
Vertical and Horizontal Governance > FM )
First-tier and Second:Tier Supplier = Contractor + Sub-contractors + Supgliers >

I Engineer + Sub-consultants

\ >

I > Architect

S =

I———Owner

Source: Arnaldo Landivar Taborga | adapted from Winch, 2010
Managing Construction Projects
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Entendiendo nuestro contexto

Desirable situation

1
1 Clients
1
o — _(%)
Technology | | | Management Team
Development I I Research
Partnership 1 I
with 1 Mobilise I
Other firms \ > Know-why
1 Pro'gects Know-how
External : In_hOUSe R&D Resource FIOWS — Know-who
Research and 1 <€ Know-what
Technical and Feedback I \
Support : | Technical Support ;
Services | <€ | > Suppliers
L |
L e e o —_— —_ — i —
[ Business Processes Project Processes

Captura de Valor
Captura de Conocimiento

Source: Arnaldo Landivar Taborga - Example Project-based firms | adapted from (Gann, 2000)
Innovation in project-based, service-enhanced firms: the construction of complex products and systems
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Demarcando nuestra area de actuacion

Surrounding System
Building Industry

a
a

EXECUTING

— e e e e
/ INITIATING
PROCESS
l/ 1 -~
pLanNNG | | ]
PROCESS | [

A

PROCESS

!

Area of Solution
/

—

MONITORING AND
CONTROLING PROCESS

I

CLOSING
PROCESS

\ Intervention System
\“

—

Collaborative projects
BIM/VDC | Design-Build

\

Environmh

Source: Arnaldo Landivar Taborga - Example Project Demarcation | adapted from (Zust, 2006) and (PMI, 2013)
No More Muddling Through: Mastering Complex Projects in Engineering and Management | PMBOK 5ta Edicién
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INITIATING PROCESS

PLANNING PROCESS

CLOSING PROCESS

INTEGRATION
4.5 Closa Project o
Praso

Construccion 40-CEEI-Castelldon

==

tion Syst

PROCURE MENT
12.4 Ciose Proosements

|
|
EXECUTING PROCESS : R — HUMAN RESOURCES HUMAN RESOURCES | | |
INTEGRATION STAKEHOLDER || |34 Acase Proect Team| [€| | S30aEcoPopa | [ | 94 Matems Froea !
4.1 Dovaicp Project || 131 idortty 1 = e I
Crarar Sasshodors L i s g i ]
—~— QUALITY PROCUFEMENT
_________ e e —— £.2 Paricrm Qually 12.2 Condict
r I | F—
I SCOPE 1! cost |
| 51 Pian Soops || 7.1 Flan Cost |
Manazamart Managamert
| I | COMMUNCATION INTEGRATION STAKEHOLDER
1
| c 1 c | 1.3 Marage Stakahoicar
| 1l | Engagament
I £ 1 cost |
: 5.2 Collect Ragurements |: 72 Estmue Cost |
| |
! il I
I H 1 H |
| £ 1] cosT |
I 53 Dot Sooxa I1] | 73 Cetermans Buaget | | |
| 1
I t | ———— 1
|
| SCOPE i
| S4 Croafo WES |
! I
b ! Interven
————————————————— - — I — . |
- - — —
| ;,"‘:M T™E I REK ]
| & e = 2 Deiies " [ 11.1 Plan Fask ]
I I 3 1
: = ! = |
€4 Emmats REK |
69 Soquoncs | je—p - 1.3 Purform Quatatve
I Advie A A : : e Pl Arayss I
I I I I I |
I I 1 1
| ™E ] REK REK |
| ‘i;’*_;’:” le—| | £EDovokp I | L |[114pomrmi 11.5 Plan Fisk 1
| Casulices Schaoue [ sk Aralyss Resoon s 1
e e e e e e e e e e e e e )
MONITORING AND CONTROLING PROCESS ‘I
INTEGRATION INTEGRATION
SCOPE SCOPE QUALITY
e— 4.4 Morstor ana Corrol | = | 4.5 Pertorm irtagrated e >
5.5 Vaians S0pe 5. Control Socpe by from o 8.3 Contral Cusky
'\-\. CATION
10.3 Cortral
Communcaye
T™E COST STAKEHOLDER PROCUREMENT RSK
&7 Cortrol Schadia 7.4 Corol Coet 13.4 Control Stikanokser 12.3 Conyal Procuromert| 9.1 Conteod Rk

.‘7

Area jof Solution

\3”

—

Source: Arnaldo Landivar Taborga - Example Project Demarcation | adapted from (Zust, 2006) and (PMI, 2013)
No More Muddling Through: Mastering Complex Projects in Engineering and Management | PMBOK 5ta Edicion



|mp|ementacio’n D|g|ta| + BIM Construccion 40-CEEI-Castellon
Construcciéon 4.0-CEEI-Castellén

Demarcando nuestra area de actuacion

Socio Technical
Surrounding Sysh
Building Industry
Environment
/ External Collaborative projects
_Stakeholders. BIM/VDC | Design-Build

Tools & Techniques

.1 Projectmanagement plan

.2 Stakeholder register

.3 Enterprise environmental
factors

.4 Organizational process

assets

.1 Communications
management plan

.2 Project documents
updates

.1 Communication
requirements analysis

.2 Communication
technology

.3 Communication model

4 Communication methods

.5 Meetings

Area of

Intervention Solution
\ System ~—— —/

N
|

— e e ——— —— = e—

Source: Arnaldo Landivar Taborga - Example Project Demarcation | adapted from (Zust, 2006) and (PMI, 2013)
No More Muddling Through: Mastering Complex Projects in Engineering and Management | PMBOK 5ta Edicion
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Andlisis SWOT |

Construccion 40-CEEI-Castelldon

Strengths

Flat and strong organization (IFT)

Good internal communication (IFT)

Clear vision and goals

Clear organization strategy (IFT)

Supportive management for innovation (IFT)

Very skilled personnel

Own technological know—how

Strong product/service

Patented product

High differentiation product

Good marketing skills (current market)

Good current market knowledge

Lack of human resources (for specific tasks)

Lack of innovation strategy (IFT)

Unaware about upcoming technologies (IFT)

Lack of knowledge sharing (IFT)

!
'—A
D
o

Poor self—criticism and review of projects (IFT)

Weaknesses [

Potential missaligments with customers needs (IFT)

Lack of knowledge in market trends (IFT)

Limited portfolio (*1 la

Lack of financial resources e N
|

x

Source: Arnaldo Landivar Taborga - Example SWOT Analysis with action areas | adapted from (Zust, 2006)
No More Muddling Through: Mastering Complex Projects in Engineering and Management
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Arbol de competencias

Business 1 Business 2 Business 3 Business 4
A A A A

Core Product Core Product
Service 1 Service Digital 2

N N

A

Competence 1
A

Competence 2 Digital

Knowledge Knowledge Knowledge Knowledge P Knowledge
Expertise 1 Expertise 2 Expertise 3 Expertise 4 Exp. Digital 5
A A A
| 11
S1 S5 S9 S12 DS1
S13 » DS2
S2 S6 S10 S14 > DS3
S3 s7 s11 S15 > DS4
S16 » DS5
S4 S8 DS6
DS7

Source: Arnaldo Landivar Taborga - Example Competency Mapping | adapted from (Prahalad, 1990)

The Core Competence of the Corporation




|mp|ementacio’n D|g|ta| + BIM Construccion 40-CEEI-Castelldn
Construccion 4.0-CEEI-Castellon

h (4 [
o Gestion del Cambio
Nt PROFUNDO
f% MODERADO
SUPERFICIAL

— - o - - s e

TRANSORGANIZATION

M3IAY

tonss) opdood Ju|Feueyy
1

" Plan and B o
prepare =
to change I INTER GROUP g
- - :
e === (%)
L4 : GROUP
l ________
I
INDIVIDUAL
“ ,
_J l ————————

Source: Arnaldo Landivar Taborga - Example Management of Change, (Hayes, 2014)
The theory and practice of Change Management
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g
External Change

Problems and
Opportunitties

—

Gestidn del Cambio

()]
(7]
LU
O
o
04
o
=
<
=
=)
I

M3IAY

" Plan and

to change
L e e e = = = -
r | g
I )
| x
|_
n
. O
P
I

sonss opdood JujFeucyy
1

|2

14

\—J

Source: Arnaldo Landivar Taborga - Example Management of Change, (Hayes, 2014)
The theory and practice of Change Management
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Mas alla de las Herramientas BIM

“ AUTODESK" NAVISWORKS" MANAGE

RIB iTWO

running together

TiLoS

A Trimbile Software

Vico Office

www_vicosoftware.com

o [ ] PRODUCTS v SUPPORT  CASESTUDIESY  CONPANYS  CONNECTY  CONTACT
rrrrrrrr

\ :
1‘ ]
A t P i t® W\ s
S a OwerprOJec Construction Project Management Software & VDC Services
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Mas alla de las Herramientas BIM

Impactdikelihood matrix of new technologies

Extremely
likely

Likelihood

Somewhat

tive materials

rinting of components

k)

likely

-

Not I

@ Contour crafting of buildings

likely /
No

impact impact
@

Some Extremely
high impact
@

Impact

Integrated BIM | Autodesk 360 / Trimble solutions / RIB iTwo

loT | Autodesk-Fusion Connect/ Trimble-loT & Remote Monitoring / RIB AG-SAA

3D laser scanning | Autodesk-Recap (Point cloud reader) / Trimble-TX6 and TX83D

Augmented Reality | Autodesk-Forge / Trimble and Synchro-(Microsoft Hololens) / Trimble- (Daqri helmet)

Source: World Economic Forum and

Big data analytics | Autodesk-(Tableu) / Trimble-Manhattan Analytics / Synchro-Microsoft Power Bl / RIB AG-(Wipro Ltd.)

Drones | Autodesk-(3DR) / Trimble-UX5 Drone
3D printing components | Autodesk-Fusion 360 (creation of 3D models) / Trimble-(Materialise)
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Productividad en la Construccion
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A small number of countries have achieved healthy productivity levels and growth rates

Sector productivity growth lags behind total economy

Size indicates total country

construction investment, 2015
@ Sector productivity growth exceeds total economy $ billion oik)
Construction labor productivity, 20151
2005 $ per hour worked by persons employed, not adjusted for purchasing power parity?
50
Declining leaders ® Belgium Outperformers
45 -
Spain Netherlands
40 + Denmark United Kingdom
. * |srael
Austria
35 | * France Canada
Sweden
30 - Japan 3
United States Germany Australia International
average =25
25 Italy
Laggards Accelerators
20 - - Greece
15 F Slovak Republic
Saudi Arabt Korea
audi Arabia  poryyoal )
10 - g Singapore China
Mexico iCzech Republic P Russia Turkey
5| Colombia ) !¢ Hungary
Argentina Indonesia ® South Africa
Brazii  Malaysia “*[Nigera . . Egypt-£) India i
0 : - ; ' ' ' , —]
20 15 10 -05 0 05 1.0 15 20 25 3.0 35 40 6.0 6.5 7.0

Source: McKinsey, 2017
Reinventing Construction : a Route to Higher Productivity
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External Regulation
forces

Collaboration
and contracting

Design and
engineering

Procurement
and supply-chain
management

On-site
execution

Firm-level
operational
factors

Technology

Capability
building

Cumulative
impact

Gap to total
economy
productivity

Potential global productivity improvement from
implementation of best practices’
Impact on productivity (%)?

Enabler

Construccion 40-CEEI-Castelldon

Cost savings

%

67

7-10

4-5

4-6

27-38

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

Source: McKinsey, 2017
The new age of engineering and construction technology
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Design

Digital design: Assist with document control and integration as design progresses from sketches to
construction documents

Preconstruction

Estimating: «» Construction relationship O Market intelligence: Marketplace:

E Automate and . management: (P Gather and analyze Create a platform
improve the Provide dashboard for Information gathering from for stakeholders to
accuracy of bid business-development past projects and prequalify, evaluate,
estimates pipeline competitor performance and select partners

Construction

Operations and management
Work-order Remote Predictive Mid to small Asset management with
management monitoring of analytics for project an ongoing record of

building systems system management facility performance and
management maintenance backlog

Source: McKinsey, 2017
The new age of engineering and construction technology
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Construction

Design
management
* Visualize drawings
and 3-D models
on site, on mobile
platforms
» Update blueprints
in the field with
markups,
annotations, and

hyperlinks

Quality
control
* Inspect remote
sites through
pictures and
tags shared
through app
* Update and track
live punch lists
across projects to
expedite project
closure

Source: McKinsey, 2017

Scheduling

* Create, assign,
and prioritize tasks
in real time
* Track progress online
* Immediately deliver
work plan and

schedule to all workers

Contract
management

* Update and track
contract-compliance
checklist

* Update records for all
client and contractor
communication
regarding contract
terms

* Track vendor
prequalification and
liens and manage

payments

Materials
management

* Identify, track, and
locate materials
across the supply
chain

Performance
dashboard

* Monitor project
progress and
performance

* Provide automated

dashboards created
from field data

* Generate manpower
updates and view

past reports on
handheld devices

Construccion 40-CEEI-Castelldon

Field @ Equipment
productivity management
» Track crew * Track and
deployment in manage
real time construction-
staffing across
skilled trades
* Track on-site
productivity at a trade
and worker level
Document Q Safety
management
* Upload and » Track and report
distribute safety incidents
documents across the job
* Search all projects site
across phases * Alert workers
* Share information on safety
across sites procedures and
provide tips live

Enterprise-resource-planning systems

The new age of engineering and construction technology
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Muchas

Gracias

Arnaldo Landivar Taborga



