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FAVOR USAR EL MICROFONO PARA
TODAS LAS PREGUNTAS

Y COMENTARIOS!




BIO of Carlos Ortega

* Ingeniero Civil

 Maestria en Gerencia de
Proyectos e Innovacion en
Ingenieria

e MBA con Enfasis en Gerencia de
Proyectos y Mejores Practicas

* 15 anos de experiencia en
Ameérica Latina y Australia

e “Algo que no saben de mi”

Tengo una fundacion donde
trabajamos en resocializacion de
presos en carceles de Colombia.
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Curiosidades en los Proyectos
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Curiosidades en los Proyectos
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Por que ocurren estas COSas?

“Importa no solo lo que se produce, =
también la calidad de la gerencia.” I
[Refiriéndose a Colombial] GChiqa
recia
- Chile
William Maloney Argentina
. Irlanda
Banco Mundial Portugal
Revista Dinero, Abril 22 de 2015 Nicrascandd
Norte
Polonia
México
Australia
_ Francia
El problema en Colombia, segun el Banco Italia
. . . Cran Bretana
Mundial, es la falta de implementacion y Caads
articulacion de procesos de alta gerencia Aleﬁ'::z
en las actividades de las diferentes Japén
industrias en el pais. i
| | |
0 1 2 3

Media de administracion general
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No estoy asociado con ninguna de las marcas
que voy a mostrar.

Son simplemente buenas practicas de la
industria, pero existen muchas otras.

www.aacei.org

AACE

INTERNATIONAL




Cambiando como se hacen las cosas

AACE International www.aacei.org ® Video propiedad de "\ AUTODESK.



Controles de Proyectos

Controles de Proyecto
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Colaboracion y Control Documental RS

aconeX yotel VP Resort

r3 | MIr Patrick O'Leary T o a,

Tenders = ¥ Workflows = AL Directory = £¥ setup ~

Upload Document

DocumentMo* [ELEC-0002 ||| Auto-numbeq Revision [ ]

Title [ Lighting Layout - Main Lobby 1 Type [Drawing =]
Status [Approves [+] Discipline [Electrical -]
Bullding Zone | Events Centre d| Work Package -
Confidential File [ EBrowse.. |
Prind Size I Revision Date 02082010 I= I

Created By Majestic Builders ‘Comments

AACE International www.aacei.org



Gestion Documental Y
colaboracion

www.aacei.org

NNNNNNNNNNNNN



Gestion y Control Documental

& Help
awﬂ( Hotel VIP Resort —

Majesiic Bullders KIr Patrick O'Leary
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Total Documents 17
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v
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Gestion y Control Documental

Informacion &
Procesos

En la Nube
y Movil

Ingenieria
y Construccioén
| Todos en el
. . Proyecto
\/

.,.’.3 @

M M Ciclo de vida del

Duefio Ingeniero  Consultores Subcontratlstas Equipos P royecto

Planear Licitar Disefar Construir Operar

AACE International  www.aacei.org ® Informacion propiedad de ACONE 3¢




Estandar Global en Gestion Documental

23 de ENR Top 25 Todas las empresas

firmas de disefio C_OHSU_UCFIOH e
globales ingenieria del

Fortune 500

Nueve de los top 10
EPCs globales

Lend Lease

RIO
TINTO I:'IE’»IS’»*3~

miNsSUrR RlO/\LTO

il
bhpbilliton V VALE

NE W,‘ﬁ: AngloAmerican

S *
D Kiewit XYNUMAAA r%%ﬁ&mgﬂm TngrERG)Y AECOM ! CH2MHILL
500,000 usuarios US$1.0 Tr en proyectos 70 paises
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Proceso actual de Colaboracion

Portal Email x5

—)(: |

lonsultor/Disenad(

SharePoint Servidor

Comi artido

Rkl

Pobre control de
informacion

Informacion perdida
o dificil de encontrar

No hay trazabilidad
en todo el proyecto

Redigitacion
multiples veces

> P

A\
A\

AACE International www.aacei.org ® Informacion propiedad de acon )(

Docs en un lugar, Registro de auditoria
decisiones en otro incompletas



Simplificando el proceso

0 Control de Informacion 0 Docs y decisiones en 0 Trazabilidad de
en todo el proyecto un solo sitio auditoria completa
0 Digitacién Unica de 0 Busqueda facil. 0 Monitoreo de estado
documentos No informacion perdida y progreso

AACE International  www.aacei.org ® Informacién propiedad de dCON



Minimizar Riesgos, Maximizar Retornos

Casos de Exito:

68% mas rapido que usando FTP
para un proyecto de US$800m

84% (US$628,000) ahorrado vs.
en proyecto de US$268M

&

43% mas rapido que el promedio Prevenir
de la industria en EEUU disputas

50% de ahorro en tiempo d Acelerar

x Cumplimiento
normativo

Minimizar
re-trabajo

comparado con licitaciones previas Mejorar finalizacion Potencial
g productividad ahorro
Reduccion
de costos > 8%
60% vs. Sistema interno, directos
Constructor en proy. de US$100M
80% ahorro de tiempo vs. Maximizar Retorno Minimizar Riesgos

Metodologias de procesos previos

AACE International WWW.aacei.Ol'g Source: Public research, client case studies, Aconex research



Seguridad de la Informacion Garantizada

Certificacion ISO 27001

Monitoreo | Seguridad fisica

Usuario final Aceleracion de red Autenticacion Gestion de cambios Resiliencia

o o
~ O 306 - !
O( %og;ln:'ioe G n .
—— IKCAR a a R_ 3

I 1 1 I

Transporte cifrado Cortafuegos Modelo de datos Neutralidad

Controles de acceso  Desempefio del
sistema

AACE International www.aacei.org



Aconex para Inspecciones de Obra

Inspectlon anMamrA

Client / W .

AACE International  www.aacei.org ® Video propiedad de dCONE 3¢



BIM

Building Information Modelling

Modelacion Multidimensional Parametrizada

www.aacei.org

AACE

INTERNATIONAL




BIM (Building Information Modeling)

“Si necesitas saber exactamente lo que
vas a construir antes de empezar,
seguramente nunca vas a comenzar”

— Frank Gehry

AACE International www.aacei.org



El Flujo de Trabajo CAD (actual)

T IIII NIEE R ENEE R
T
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INTERPRETACION

= Surge la ldea en 3D

Se generan los planos del proyecto en 2D

Se crea un modelo 3D para generar visualizaciones
Planos y modelo son independientes entre si

AACE International www.aacei.org



Imagenes 2D vs. Modelo 3D

Cierto pero Cierto pero
Incompleto Incompleto

\

REALIDAD COMPLETA

Solo se puede ver en 3D

AACE International www.aacei.org



El Flujo de Trabajo BIM

1 1 A i
|| eS| R

= Surge la ldea en 3D

= Se crea el proyecto del edificio en 3D

Se obtienen los planos del proyecto en base al edificio
Planos y proyecto estan integrados de forma bidireccional

AACE International www.aacei.org



Modelacion 4D - BIM / Primavera

V4

:

.
Hysan Place

Basement Excavation

N

Modelacion 4D en Infraestructura

AACE International www.aacei.org



Ciclo de Vida BIM

Disefio
Detallado

Andlisis

Disefio
Conceptual

il

;F Building
:.iLF Information‘ m
=1 Modeling_ ||
=T\ :ﬁj I
sl

Construccion
4D/5D/6D/XD

Logistica de
Construccion

Operaciéon y
Mantenimiento

e emalicion .
AACE International www.aacei.org



Sistemas de Apoyo BIM — Ejemplo Autodesk

{\ AUTODESK.
AUTODESK A | AUTODESK" A AUTODESK'
AUTOCAD AUTOCAD AUTOCAD
ELECTRICAL MECHANICAL

AUTODESK" . .
Al .ﬁ AUTODESK AUTODESK

AUTOCAD :

CIVIL 3D REVIT I INFRAWORKS
“ AUTODESK AUTODESK AUTODESK’

NAVISWORKS SIMULATION RECAP

BIM es una Metodologia de Trabajo por Procesos
no solo un modelo REVIT.

AACE International www.aacei.org



Impacto de BIM en Costo y Tiempo

BIM Impact on Schedule and Project Duration
(According to Owners, Architects,
Engineers and Contractors)

Dodge Data & Analytics, 2015

M Very High I High B Medium

Improved Achievement of
Planned Schedule Milestone Dates

Owners
15% 20% 43% 78%

Architects
9% 18% 37% 64%

Engineers
13% 21% 31% 65%

Contractors
10% 26% 41% 77%

Compressed Schedule Results in
Accelerated Project Completion

Owners
15% 10% 40% 65%

Architects
8% 22% 25% 55%

Engineers
12% 24% 16% 52%

Contractors
7% 26% 35% 68%

BIM Impact on Cost Control and Reduction
(According to Owners, Architects,

Engineers and Contractors)
Dodge Data & Analytics, 2015

M Very High M High B Medium

Improved Process of Controlling Construction Costs
Owners

13% 28% 25% 66%
Architects

9% 16% 36% 61%

Engineers

18% 16% [ 31% 65%

Contractors
1% 27% 39% 77%

Reduced Final Construction Cost of Projects

Owners
13% 15% 30% 58%

Architects
7%11% 29% 47%
Engineers

10% 13% 21% 44%

Contractors
7% 25% 37% 69%

® Dodge Data & Analytics, Measuring the Impact of BIM on Complex Buildings
https://www.construction.com/toolkit/reports/measuring-impact-bim-complex-

buildings

AACE International www.aacei.org 28


https://www.construction.com/toolkit/reports/measuring-impact-bim-complex-buildings
https://www.construction.com/toolkit/reports/measuring-impact-bim-complex-buildings

Crecimiento del BIM en USAy EU

Perceived ROl on BIM for Transporatation
Infrastructure (According to All BIM Users)

Dodge Data & Analytics, 2017

Use of BIM on 50% or More Transportation
Infrastructure Projects (According to
Engineers and Contractors by Country)

Jeion Ben & e 2 B Positive RO of 25% or More
HWzo5 Hz2017 M 2019 B Positive ROI Under 25%
Break-Even
68% I Negative ROI
M Not Sure

EI.IK EFram:e EGermanv

® Dodge Data & Analytics, The Business Value of BIM for Infrastructure 2017
; . https://www.construction.com/toolkit/reports/the-business-value-of-BIM-for-
AACE International www.aacei.org nfrastructure-2017 29
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BIM - Flujo de Trabajo

View v v
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Arquitectura o » Tt 2 w’ - _‘_
Documentacién 2D -
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Estimaciones

Secuencia Programacion de Obra

Constructiva 4D

Instalaciones

Visualizacién 3D Coordinacién / Deteccidn de
Interferencias 3D
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CONTROLES DE PROYECTO
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Programacion PRIMAVERA®

WBS | Activity & |start Finish [... 2006

________________________________________________________________________________________ ] wn [ ow [ Aug | Sep | ot | MWow | Dec | Jan | Feb [ Mer [ apr
[ WBS: SCPA-1 30-May-06 28-Dec-06

El WBS: SCPA-1-1 30-May-06 28-Dec-06

27-Jun-06 14-Jul-06

P e Activity?

& Pl Mew Activity 30-May-06 26-Jun-06 P1 g Artivity
& P New Activity? 30-May-06 0B-Juk-06 %—Im New Activityt
& PI New Activityt 0B-Jul-06 04-AUg-06 P1 Mew Activity!
@ Pl New Adtiviyt 04-Auig-0F 28-Dec 06 P1 New Activityt
@ P1 New Activity2 17-Jul-08 03-Aug-08
@ P1 New Activity2 04-Aug-08 23-Aug-08
@ P1 New Activityd 27-Jun-06 18-Jul-08 ) P1 NEw Activity3
& P1 New Sctivityd 30-Mary-05 26-Jun-0 :|I—|P1 Mewy Activityd
""""" & P1 New Activityd 27 -dun06 01-Sep-06 | 1 New Activityd
= WBS: SCPA-2 30-May-06 05-Apr-07
E WBS: SCPA-2-1 30-May-06 05-Apr-07
& P2 New Activty 28-Dec-06 0B-Feb-07 E P2 New Activity
P2 New Activiyl 30-May-05 14-Jul-08 P2 My Activity
2 New Activity 17-Jul-06 14-Aug-06 ’:L_ P2[.Mewe Activity1
Mewy Activityd 15-Aug-05 15-Sep-05 E: P2 IMew Activityl
e Activity? 06-Feb-07 26-Feb 07 P2 New Agtivity?
e A ctivity2 26-Feb-07 16-har-07 F2 Mews A
ey & ctivity2 16-Mar-07 05-Apr-07 P2
Mew Activity3 06-Feb 07 28-Feb 07 Gl P2 New Activity3
ey Activityd 29-Jun-06* 27-Jul-08 ::LT—IPQ Mewy Activityd
Mew Activityd 27- M08 04-0ct-06 | P2 .Mew Activityd
5 WBS: SCPA3 30-May-06 28-Hou-06

= wWBS: SCPA-3-1 30-May-06 28-Hov-06
& P3 Mewe Activity 30-May-06 26-Jun-08 P g A cti

] Ruta Critica (Multiples Proyectos)

AACE International www.aacei.org



Mayor Control, Mejores Decisiones

@ PRIMAVERA Welcome, Bruce (¥.P. of Construction)

:ﬁ Personal Workspace

PEREL

Related Actions | Select an action... A |

’%l Schedule Performance

Legend: @ Critical gi\, Warning Ii Acceptable * Exceptional

To Date Forecast at Completion
Schedule Cost Schedule Cost
eFacilities Division Business Line # 19 early @ 155,619 over @ on schedule @ 533,939 over
= 9 Pacific Drive - Lofty Heights * 23 early ﬁ 62,392 over an schedule 34,339 under
= sutumn Breezes Assisted Living Center * 12 early |i 53,896 over WW
= Lincoln Hospital Project Traumna Ward - April update i@ 1 late @ 37,118 over T 9 late ﬁ 23,150 aver
= Office Building Addition

|i 0 late @ 2,213 over ﬁ on schedule |i 1,800 aver

Page: 1 of 1

Allocation for All Resources Team by Project
05-Mar-08 to 21-Dec-11

Moscayrce Araleis —_—
B e rerane

Ertew re Gapanag Santinn

AACE International www.aacei.org



Mayor.Control,.Mejores Decisiones

® PRIMAVERA Welcome, Brucs (V.P. of Canstructian) ACIRICE )

:ﬁ Personal Workspace Related Actions | Select an action... b |

bid

= Autumn Breezes Assisted Living Center
@ @ A @ X

@B Autumn Breezes Assisted Living Center # 12 early & 53,896 over ﬁ on schedule ﬁ 543,328 over
% Milestones ﬁ on budget |i on schedule o budget
g Building 1 M 16 early @ 53,725 over Ay 17 late Ay 512,100 aver
&Y Euilding 2 A 16 early (@ 10,952 over (@ 3 late @ 11,056 aver
IE Building 3 @ 3 early @ 16,7580 over |i 3 early |i 16,780 over
By Building 4 @ on schedule @ 128 under @ on schedule (@ 128 under
% Garage 1 ﬁ 2 early ﬁ 3,520 over |i 2 late |i 3,520 over
Iy Garage 2 @ on schedule @ on budget @ on schedule @ on budget
|E Roads, Utilities & Pavers * 13 early * 30,952 under |i on schedule |i 0 over
Ry Landscape & Irrigation Mo Progress Mo Progress Mo Progress Mo Brogress

Page: 1 of 1

AACE International www.aacei.org



Mayor.Control,.Mejores Decisiones

@ PRIMAVERA welcome, Bruce (¥.P. of Construction) @) Lﬁ_) E) @ -\'y)
:ﬁ‘ Personal Workspace Related Actions |5elect an action... A |
b
@ A @ x
@%Building 1 % 16 early @ 53,725 over A, 12 late M 512,100 over
% Structure ﬁ on schedule ﬁ on budget |i an schedule |i on budget
% Roaf @ on schedule @ on budget ﬁ 5 late |i on budget
% Envelope @ 5 early @ on budget |i g early |i on budget
By Interior Finishes # 14 early @ 53,725 over b 12 late @ 512,100 over
% Pool & Courtyard Mo Progress Mo Frogress Mo FProgress Mo Frogress
Page: 1 of 1
&) % Building 1 % 16 early (@ 53,725 over /\ 12 late A\ 512,100 over
By Structure @ on schedule @ on budget @ on schedule (@ on budget
&y Roof @ on schedule (@ on budget @ S late @ on budget
‘ Envelope @ S early @ on budget @ 8 early @ on budget
[ % Interior Finishes * 14 early @ 53,72S over & 12 late @ 512,100 over
‘ Pool & Courtyard | No Progress No Progress No Progress No Progress

AACE International www.aacei.org



Analisis y Modelacion de Riesgos

Metodologia Montecarlo

Datrit
e Ll Mew fermat

Englneering, Procurement, Construction sample
Entire Plan : Finish Date
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REVESBY STATION — Sydney, Australia

MN826 - Revesby Turnback Project - Summary Program

AA

__Station Footbridge
Communications
_Siunalilu
"~ Building Works including Platform 172
COMMISSIONING

OPTIONS

Construct & Commission Option A

|02-4an 07 |
01 Mar-08
| 15.0d 26 Now 7 |
=

Eckivity Name Original| Start Finish 008 2007 2008
| Duration Jan [FebMar [ Acr [May[Jun | Jul J#ug | Sep] Cet [Nov]Dec | Jan JFeb] Mar | Apr [May]Jun | Jul Jug [Sep | Oct [Nov | Dec | an |Feb] Mar | Aor My
PORTIONS 3850d 01-Ju08 21Feb 08 POETONG
Portion 1 (1-Aug-06) I Portion 1 (1-Aug-08)
__ Portion 2 (1-Jul-08) I Portion 2 (1-Jul-08)
Portion 3 (20-Sep-07) | Porton 3 (20-5ep-07)
Portion 4 (1-Feb-07) | Portion 4 {1-Feb-07)
Portion 5 (21-Jan-08) | Portion 5 {21-Jan-08)
Portion & (21-Feb-08) | Portion 8 (21-F
DESIGN
Design Stage 1 EO==T=— Design Stage 1
" TIDC Design Review 1 I TIDC Design Review |
Design Stage 2 [N e Design Stags 2
TIDC Design Review 2 e TIDC Design Review 2
" Design Stage 3 O Design Stage 3
" TIDC Design Review 3 DI TIOC Design Review 3
CONSTRUCTION
[y Electrical - HY
1" e s |1 i R O
General Civil Works (I | GE"\elml'C\li Works
__Retaining Wall & Earthworks I —— I I Retaining Wall & Earthworks
River Road Bridge 1 - Im River Rioad Bridge
Electrical - LV = o Electrical - LV
:Permanent Way I I Permanent Way
Platform 3/4 ] E—— IS Flatiorm 24
" Overhead Wiring o Sl Overhead Wiring

s s sy Station Footbridge

|
IL | IL T II-l Signaling
D] Buikding Woorks including Pla
COMMISSIONING

OPTIONS

e Design Opticn B

|
ey Cesign Option A

= Construct & Commission

I Construct Option B

© Primavera Sysams, Ins.

L IT TUCT T T T an

VVVVVV. QO TLUIY


../../Documentacion/Experiencia/Revesby - Schedule 7 - Tender Program.pdf

REVESBY STATION — Andlisis de Alternativas

N826 - Revesby Tumback Project - Alternative

[ ——
TIDC Design Review 1
Design Stage 2
"~ TIDC Design Review 2
" Design Stage 3
TIDC Design Review 3
CONSTRUCTION

" General Civil Works
Retaining Wall & Earthworks
River Road Bridge

" Electrical - LV

_Permamnt'H'ay
Platform 34

__ Overhead Wiring
Station Foothridge

_Cmnieaﬁnns

" signalling

COMMISSIONING

AACE International

Building Works including Platform 112

Od
100.0d| Z7-Jun06 | 21-Mow-05
131.0d| 25-Aug-06 | 16-Mar-07
125.0d| 12-Sep-06 | 23-Mar-07

26-Jhun-D6

I Design Stage 1
e TIDC Design Rewew 1
T T Diesign Stage 2
[N TIDC Design Review 2
O] Design Stage 3

O TIDC Design Review

Actvity Name Crignal| Start Finish 2006 2007 008
Duration Jan |Feb| Mar [ Agr [May [Jun | Jul |Aug|Sep] Oct |ov]| Dec | Jan [Feb| Mar | Apr [May | Jun | Jul [Aug |Sep | Oct |Now |Dec | Jan [Feb | Mar | Apr May|
PORTIONS 385.0d 0-Jurd6  21-Feb-03 . . PORTIONS
__ Portion 1 {1-Aug-06) | 0.0d] 01-Aug 06 | I Fordon 1 (1-Aug 06) Time Saving
__ Portion 2 (1-Jul-06) | ond|otuos | | Portion 2 {1-Jul-D8)
Porfion 3 (20-Sep-07) 0.0 20-Sep-07 | Portion 3 (20-5ep-07)
Portion 4 (1-Feb-07) 0.0d| 01-Feb-07 | 01-Feb-07 | Portion 4 (1-Feb-07)
__Portion 5 (21-Jan-08) 0.0d| 21-Jan08 | 21-Jan-08 | Pertion 5 {21-Jan-08}
Portion & (21-Feb-08) | Portion 8 {21-7
DESIGN

| Communications
[ |

s Budding Works including Platiomn 152

CONSTRUCTION
[Ny Fledrical - HY
1 — T
I i General Civll Works
o — : I Retaining Wall & Earffweorks
1 — 1 ||||— Im River Road Bridge
| {} O Blectrical - LV
T 1 T =} Pemanent Way
O I TTT T TT11T I Platfierm 34
m Overhead Wiring

A e — | | S‘BﬁDnle'idag
D=1 Signaling

| | CMISISIOMNG

E
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RECLAMACIONES

Y
Disputas
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Reclamaciones — Apoyo grafico BIM P\

AACE International www.aacei.org



PREGUNTAS / comentarios ?
(FAVOR usar el microfono)




