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Problematica en la Gestion de

Activos
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Perdida de Informacion durante el Ciclo de

Vida de una Infraestructura

A CICLO DE VIDA DEL INMUEBLE
PLANIFICACION DISERO CONSTRUCCION PUESTAEN OPERACION RENOVACION
VIABILIDAD i MARCHA

D) Configuracién de la base de datos
para gestion

E) Integracién de FM con sistemas
existentes

F) Uso de dibujos “As-Built” para
renovacion

G) Actualizacién de la base de datos de

Valor de la documentacion del inmueble [ 1]

¢ Disefio - Licitacion - Construccion
Colaboraciém en “Papel”
[ 3 1-5aflos 20ahosomis —>
DISENO Y CONSTRUCCION OPERACIONES

Nota. Tomada de “Introduccién a la Metodologia BIM” (p. 6), por F. Choclan, M.

Universidad Soler y R. Gonzdlez, 2014, ResearchGate,
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B I M

Building Information Modeling Dimensiones BIM
Building Information Model

Building Information Management Usos BIM

6D

SUSTENTABILIDAD

4D d Anélisis conceptual de la energs .
via D Profiler.
PROGRAMACION

a través de Eco Tech.

Seguimiento sostenible de

Businessilillintelligence
L]

Digital Twins of
Road Infrastructure
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MODALIDAD ONLINE

Gestion de activos — Aspectos
incipios y terminologia

EVOLUCION Y TENDENCIAS EN
GESTION DE ACTIVOS VIALES
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Diseno tradicional vs. diseno con BIM

Tiempo de Disefio | Tiempo de Construccién

Propietarios
Disenadores
Contratistas

PD: Pre disefio

SD: Disefio Esquematico

DD: Desarrollo de Proyecto

CD: Documentacion de Construccion
PR: Contratacion

CA: Administracion de Construccion
OP: Operacion

Esfuerzo/ Efecto

Impacto en Costo y

( 1 /=== Capacidades Funcionales
‘ @— Costo de Cambios de Disefio

Proceso Tradicional de
Disefio

/ @—Procmdol)lsoﬂosm

PD SD DD CcD PR CA OoP
Tiempo

o @ Nota. Tomada de Curva MacLeamy, por M. Cook y D. Garrett, 2014, New Society Publishers
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Building Information Modeling (BIM) for DE ATk
transportation infraestructure — Literature review, RETOS T ParADichas EN LA oeniEr D

applications, challenges, and recommendations SARRANQUILLA 1 AL S DE MARZ0 DE 2023

ScienceDirect Q

Highlights

* Aliteratura review of BIM for transportation infraestructure is presented
* 189 publications are critically reviewed (Journals, Conferences Proceedings and

'@ Download

Automation in Construction

Reports). Volume 94, October 2018, Pages 257-281
* Interoperability is a major challenge and there is a need for a neutral Exchange.
e Research gaps and emerging technologies are presented. Building Information Modeling
* BIM has great potencial for improving infrastructure. (BIM) for transportation

infrastructure — Literature review,
applications, challenges, and

recommendations
Como resultado de la clasificacion de las publicaciones en funcion de las Aaron Costin® &8...Stuart . Chen
areas de estudio, solo cinco (5) tratan sobre “Infraestructura Vial y Showmore
.z . . . . & Share Cite
Gestion de Activos”, y en particular para referirse a las funciones de 7
. . . . https://bibliotecavirtual.uis.edu.co:2236/10.1016/j.autcon.2018.07.
mantenimiento de las instalaciones. o1

Get rights and content

Tomado de Building Information Modeling (BIM) for transportation infrastructure, por Aaron Costin,
Alireza Adibfar, Hanjin Hu, Stuart S. Chen, 2018.
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Systematic review: BIM uses for roads
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Stage of road projects with BIM
. . Total cases
implementation
Area " "
Desigh & ) Operation &
) Construction ) Frequency Percentage
PIannlng Maintenance SmartMarket Report
America 4 1 - 4 14,3% DODGE &itvnes
Asia 9 3 - 9 32,1%
Europe 11 7 1 14 50,0%
Oceania 1 1 - 1 3,6%
Totals 25 12 1 28
‘ us ‘ UK ‘ France ‘ Germany

Before Design Begins
Preplanning (US)/Brief (UK, France, Germany) 7% 0% 4% 2%
Predesign (US)/Concept (UK, France, Germany) 15% 22% 10% 19%
During Design
Design Devel t(US)/Developed Design (UK, F .G ) 36% 49% 49% 44% H
cemgn e've opmen : eveloped Design rance, Germany ; - The Bus'ness value Of BIM
onstruction Documentation (US Only) 11% for Infrastructure 2017
Bid Letting (US) 1% COlLA. $3CIOB ice B
Production (UK, France, Germany) 13% 20% 22% e B
Construction (US)/Installation (UK, France, Germany) 28% 7% 3% 13% {\ AUTODESK. Deloltte.
Project Closeout (US)/As Constructed (UK, France, Germany) 0% 7% 12% 0%
Maintenance (US)/Use (UK, France, Germany) 0% 2% 1% 0%
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Madurez y Beneficio Maximo de los Modelos
Integrales de Informacion BIM

LEVEL3

Revision Bibliografica:

* Generalizacion del uso de Modelos
Integrales de Informacion en
Infraestructura Vial.

INTELLIGENCE —>

SIMULATION

§
:
-

* Lainvestigacion se ha centrado en
Planeacion - Disefio y Construccion.

Analytical
Modeling

Construction

m Modeling
ng

* Amplio espacio de investigacion y
aplicacion en la Gestion Gerencial y
Tecnologica de Activos Viales.

GN' CONSTRUCTION
IMMERSION=>
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ORGANIZATIONAL MANAGEMENT
ASSET & PROJECT MANAGEMENT
INFORMATION MANAGEMENT

DELIVERY PHASE
(PIM)

Modelos Integrales
de Informacidén en la
Gestion de Activos y

(AIM)

la Organizacion -

e.g. 1ISO 19650
e.g. I1SO 55000 & I1SO 21500

Key

AIM asset information model

PIM project information model

A start of delivery phase — transfer of relevant information from AIM to PIM

B start of operational phase — transfer of relevant information from PIM to AIM
C post-occupancy/implementation evaluation or performance review

D trigger events during the operational phase

NOTE Information can be transferred between PIM and AIM during the delivery phase as well as
at points A and B
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é¢Como construir un Disefo
Conceptual de un Modelo de Gestion
Gerencial, basado en |a
Transformacion Tecnoldgica de la
Industria 4.0, para a través de la
Ingenieria de Consulta facilitary
optimizar el proceso de toma de
e decisiones en la
operacion/explotacion de

Infraestructura Vial?

Pregunta de
Investigacion
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Ciclo de vida de un proyecto de infraestructura con enfoque
de economia circular

PROMOTOR——=  VIABILIDAD —— DISENO  —— CONSTRUCCION — EXPLOTACION ey
]
: : : : ' :
Primer Gran reparacion Reforma Reparacion simple Conservacion y :
establecimiento i i ! mantenimiento ;
i i A ‘ ’
| | ! \ CAMBIO DE
L, koo i- RENOVACION —=-- -->  ENFOQUE
: 0 DE USO
1
i Demolicion
: \/
i DESMANTELAMIENTO
vu\munm| DISENO | EJECUCION
Primer establecimiento S (OTRO  NO
------------- —- =========-= PROYECTO? ------/ FIN ]/
Nota. Tomada de “Hacia una vision sistémica del ciclo de vida de la infraestructura” (p.44), por
It’;z::aildz @ E. Pellicer, A. Al-Shubbak y J. Catala, 2012, Revista de Obras Publicas, 159 (3.532).
Santander
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Gestion de Activos durante todo el AMS (Assets Management System)
Ciclo de vida elements

Source: Asset Classes and the World of Life-Cycle Asset Management.
y & Source: BIM as Asset Management Tool (2016)
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Investigacion cientifica basada

solucion, se adquieren en la aplicacion y construccion en el diseno
de un artefacto.

El principio fundamental de DSR es que el
conocimiento, comprension de un problema vy su

Knowledge Process Outputs
Flows Steps
Ciencias de la Ciencias del diseno O |
. . eps s » Awareness of i l
naturaleza Ciencias de lo artificial ( Problem ,  Proposal ;
A4 i i
Suggestion ' Tentative Design i
Determinar como son las Determinar como deben Circumscription | e
cosas y las causas de los ser las cosas, qué N _
; - , <— Development Artifact
fendmenos que se propdsitos se buscarany -
encuentran en la naturaleza como se alcanzaran <5
«— Evaluation Performance measures
Operation and |
. . o ) goal knowledge S
Teorizan y justifican Construyen y evalian L Conclusion Results
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Integracion BIM,
LCe IPD

BIM
TECHNOLOGY

Gestion de Activos
Gestion de Activos

VALUE
ENGINEERING

Nota. Tomada de Change that affects all areas of business, por Ignacio Rincdn, 2018, Zigurat
Global Institute of Technology (https://www.e-zigurat.com/blog/en/5-reasons-why-bim-has-
not-just-been-implemented-in-the-industry/)
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Mapa de la Gestion de

Activos IAM

| CONGRESO NACIONAL =&
SINGENIERIAR

5 = S Entorno
Legislacion Inversionistas %
Comercial
S ~ el ==

Plan Estratégico Organizacional

-

Organizacion : : : - Gestién del Revisién
S Ciclo de Vida 2
Personas ;
Tomade Riesgo

Decisiones sobre
los activos

SOAI3OB 2P UOIISaS B| 9p 2oUR|Y

Conocimiento de los Activos

e e e e e e

Management Lanscape , 2" Edition GFMAN,2014, pdg.52, traduccion propia
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Design - Bid - Build

Greater private sector risk assumed
Fuente: RICS Research 2019BIM Execution Framework for early-stage estimating in PPP projects.

A

PPP Models

- Greater private sector control
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The assessment of the economic,  sarawauiLia|iaL3EwARz0 DE2023)
environmental and social impact

Title THE ASSESSMENT OF THE ECONOMIC, ENVIRONMENTAL AND SOCIAL IMPACT

REVENUE STREAMS

ECONOMIC IMPACT ENVIRONMENTAL IMPACT é\ SOCIAL IMPACT > 4

g &
0 BAEE BpoEaaa-H
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Santander

Programa de Doctorado en Ingenieria




Proposed Scheme
of Trilateral
Collaboration

Universidad

Industrial de
Santander

Programa de Doctorado en Ingenieria

LINGENIERIA

RETOS Y PARADIGMAS EN LA INGENIERIA

BARRANQUILLA |1 AL 3 DE MARZO DE 2023

Owner
Client Owner
Owner Design Profesionals Client
Owner Client Constructor/fabricator Design Profesionals
Client Design Profesionals Agencies Constructor Owner >
Pesign Profesionals | Constructor Other IPD Parties Agencies Client
Commossioning
2 De D
Jf ~ Tools
] eFewer RFI's less change order, fewer
oE i e Predictable building outcomes
sEarly stage co- arly planning dalmsandrno iltlsat.hnmd iy * Digital building model for FM \I’
b allp and P construction || during the construction
eContribute key process *Trusty circumstance
stakeholders *Open information sharing || e 0n schedule&budget project
expertise e, um delivery proce
eimproved Value- *Risk and
based decision- amongst all parties
making eimproveproductivity ,
Well defined design || Quality, sustainability and
scope safety
eDvelope precise design
onoreccurate <ot || model and control whole of
] g project by it
*Improved coordination and

Fuente: Collaborative Design and Construction.
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Low : PARTIAL FULL FULL 1A REAL TIME
COLABORATION : COLABORATION COLLABORATION INTEGRATION AUTOMATION
|
I B2B B2B2C
DIGITAL NEW BUSINESS NEW BUSINESS
AECO Maturity Levels TRANSFORMATION MODELS BASED IN MODELS BASED IN ICT
STAGE 2 is BIM NEW PARADIGM DIGITALIZATION WEB3 TECHNOLOGIES

STAGE 3 is DigitalTwins

STAGE 4 is Metaverse
just a proposal by

B I M 6 CONSULTING &
PERFORMANCE

VR /AR /XR
Remote Operations

Decentralized
Collaboration

Simulations
Cloud Colaboration
System Integrations

Artificial Intelligence

Metaverse

Blockchain

Standardization
Sustainabllity
BIM ISO

DigitalTwin

Quantities
Robotics
AECO industrialization

Construction
Time Management

BIM

CDE

Smart Assets
Generative Design
Gaming
Avatars
Climate Change Control
SDG Fullfilment

Visualization Operations

Architecture

3D

Drafting

'
|
|
I
|
|
I
I
|
|
I
|
|
|
|
| OpenBIM
|

|

|

|

| Animations

|

|

1

|

|

|

|

|

|

|

|

|

|

|

1

|
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Real Time Data
Data Centered

Lifecycle Asset
Management

Collaboration

Coordination

Universidad

Industrial de

Santander
Programa de Doctorado en Ingenieria

Automation

2020 2030

No BIM
dimensions

No BIM

dimensions

© BIM6D - biméd.eu
Fernando Morales Tosar
October 2022

DRAFTERS
LOW INVESTMENT
NO STANDARDS

DESIGNERS
LOW INVESTMENT
NO STANDARDS

CONSTRUCTION SECTOR
BIG INVESTMENT
STANDARDS IN EVOLUTION

LIFECYCLE APPROACH
RETURN OF INVESTMENT

CROSSING SECTORS
INDUSTRIAL PRODUCTION
ICT STANDARDS

MATURE STANDARDS
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El Futuro de la
Gestion Gerencial .‘
de Activos con la
Transformacion T SR

7 e DIGITALIZACION
Tecnologica 20% | 80% | 300 %

3000%
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