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(ID) Uso de Tecnologla en Procesos de Gerenua de Proyectos

CARLOS ORTEGA DAVILA (COLOMBIA)

Con el paso del tiempo, los proyectos se han vuelto mas complejos y
costosos. Asimismo, los procesos de Gerencia de Proyectos adquieren
mayor relevancia. El uso de tecnologia ha permitido asistir dichos
procesos para ser mas efectivos y eficientes en nuestros proyectos.




TURNING

technalogies

INTERACTINE Puu._.,uw@ S u.,l TION

AACE

T

PERU
[ﬁ} SECTION
TECHNOLOGIES contacto@dmtechnologies.com.pe
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QUESTIONS/COMMENTS?
(PLEASE USE INTERACTIVE POLLING
TURNING SYSTEM)
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BIO of Carlos Ortega

* Ingeniero Civil

 Maestria en Gerencia de
Proyectos e Innovacion en
Ingenieria

* MBA con Enfasis en Gerencia de
Proyectos y Mejores Practicas

* 15 anos de experiencia en
Ameérica Latina y Australia

 “Algo que no saben de mi”

Tengo una fundacion donde
trabajamos en resocializacion de
presos en carceles de Colombia.

Prohibida su reproduccion parcial o total informes@aacei-org.pe
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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

SECTION




Cambiando como se hacen las cosas
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Controles de Proyectos

Controles de Proyecto

Control de
Tiempo/Costos

Modelacion BIM

A ——
Programacion de Planeacion y

(0] ]| Presupuesto

Colaboracion y Control Documental

P

Help
acone}( Hotel VIP Resort WMajestic Builders | Mr Patrick O'Leary t S = a
+ Tasks ~ _ B Mail ~ % Tenders = ¥ Workflows = AL Directory = ¥ Setup -
Upload Document
Documeni Mo * | ELEC-0002 Auto-numbed Revision [a ]
Titla :Li-:ntn; Layout - Main Lobby : Type |Dramr|; z‘
Status Approved - Discipline [Electrical -]
Bullding Zone | Events Centre d| Work Package -
Canfidential File [ Browse..
Print Size I Ravision Date © | 021082010 EI
Created By Majestic Builders ‘Comments
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Gestion y Control Documental

& Help
m Hotel VIF Resort Majestic Bullders | Mr Patrick O'Leary —

Upload Document

DocumenNo * | ELEC-0002 puto-numbed Revision (& ]
Tilla :Li-:htln; Lavoul - Main Lobby :_ Type |Dra-'nr|; EI
Btatus Approved - Discipling Elactrical - |
Buflding Fane Ewents Centre = Work Package %
Confidential File [ F—
Prind Size Ravision Dals 0208010 FE
Created By Majestic Builders Comments

aconex

N‘\aﬂa\(j@ subcontvactor submissions

Requirad by

Majes oject & Construction Management Limited
Sendto * Q
¥ & Patrick O'Leary - Majestic Builders
Transmittal Template View/Edit
Turmnaround * 10 days to review documents
Total Documents 17
Progress Summary Notstarted 5 (29%) NG
Submission Required 1 (6%)
Submitted 6 (35%) . [}
Completed 5 (29%) _ K
Complete visxbmjrg
of} P\’ o0qress
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Gestion y Control Documental

Informacion &
Procesos

En la Nube

~ |$) o@{:}- oo
/ ‘; Ingenieria

y Construccioén

Todos en el
9 .” Proyecto
/3 @ —
Ciclo de vida del
Duefio Ingenlero Consultores Subcontratlstas Equipos Proyecto
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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

T]RNL(I“)() :lB|5A MINSUR R|0/‘\LT0

. 0
NE W"ﬁ: AngloAmericon bhpbiﬁiton V VALE
D Kiewit XYNUMAAA _9_?; punsons THquY AECO M ! 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
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Docs en un lugatr, 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 Digitacion Unica de 0 Busqueda facil. 0 Monitoreo de estado
documentos No informacion perdida y progreso
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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
de la industria en EEUU

\/| M) _--

50% de ahorro en tiempo
comparado con licitaciones previas

60% vs. Sistema interno,
Constructor en proy. de US$100M

80% ahorro de tiempo vs.
Metodologias de procesos previos

AACE International

v

Acelerar

4

Mejorar
productividad

Reduccion

de costos

directos

Maximizar Retorno

Prohibida su reproduccion parcial o total
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finalizacion

&

Prevenir
disputas

x Cumplimiento
normativo

Minimizar
re-trabajo

Potencial
ahorro
> 8%

Minimizar Riesgos

informes@aacei-org.pe

Source: Public research, client case studies, Aconex research



Seguridad de la Informacion Garantizada

Certificacion ISO 27001

Monitoreo

Usuario final Aceleracion de red Autenticacion

I 1 1

Transporte cifrado Cortafuegos Modelo de datos

Controles de acceso

Prohibida su reproduccién parcial o total
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Gestion de cambios

Seguridad fisica |

Resiliencia

[ ] o
00! 0) A
52 B : ) %
%100V f <

I

Neutralidad

Desempeiio del
sistema
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Aconex para Inspecciones de Obra

Inspectlon and‘MaMrA

Client /
i m |

Prohibida su reproduccion parcial o total informes@aacei-org.pe
AACE International  www.aacei.org ® Video propiedad de ACONE3({




BIM
BUILDING INFORMATION MODELLING

MODELACION MULTIDIMENSIONAL PARAMETRIZADA

www.aacei.org
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BIM (Building Information Modeling)

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

— Frank Gehry
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El Flujo de Trabajo CAD (actual)

o A BEE
ol lalal

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 inderendientes entre si
rohibida su reproduccion parcial o total informes@aacei-org.pe
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Imagenes 2D vs. Modelo 3D

Cierto pero Cierto pero
Incompleto Incompleto

\

REALIDAD COMPLETA

Solo se puede ver en 3D
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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

Prohibida su reproduccion parcial o total informes@aacei-org.pe
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Modelacion 4D - BIM / Primavera

:

.
Hysan Place

Basement Excavation

N

Modelacion 4D en Infraestructura
parcial o total informes@aacei-org.pe
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Ciclo de Vida BIM

Disefio Analisis

Detallado

Disefio
Conceptual

i | 11

Building

= Information |
=1 Modelin _UH
== e
= IR
\7 \

WY

<

ARN

Construccion

4D/5D/6D/XD
Operacion y Logistica de
Mantenimiento Construccion
2 emoalicion Prohibida su reproduccion parcial o total informes@aacei-org.pe

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.
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Impacto de BIM en Costo y Tiempo

BIM Impact on Schedule and Project Duration BIM Impact on Cost Control and Reduction
(According to Owners, Architects, (According to Owners, Architects,
Engineers and Contractors) Engineers and Contractors)
Dadge Data & Anslytics, 2015 Dodge Data & Analytics, 2015
M Very High [ High B Medium B Very High M High I Medium
Improved Achievement of | C ina C ion C
Planned Schedule Milestone Dates mproved Process of Controlling Construction Costs
Dwners Owners

15% 20% a3% 78% 13% 28% 25% 66%
Architects Architects

9% 18% 37% 64% 9% 16% 36% 61%
Engineers Engineers

13% 21% 31% 65% 18% 16% 31% 65%
Contractors Contractors

10% 26% 41% 77% 1% 27% 39% 77%
Compressed Schedule Results in Reduced Final Construction Cost of Projects
Accelerated Project Completion

Owners

Owners . " %

15% 10% 40% 65% 13% 15% G 58
Architects Architects

8% 22% 25% 55% 200 11% 47%
Engineers Engineers

12% 24% 16% 52% 10% 13% 21% 44%
Contractors Contractors

7% 26% 35% 68% 7% 25% 37% 69%
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https://www.construction.com/toolkit/reports/measuring-impact-bim-complex-buildings
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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

Prohibida su @ﬁ@@ﬁ% S U”é Business Val Fﬁf%@ BEW@ON
s:/lwww.construction.com/toolkit/reports/the usmes alue-of for
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BIM - Flujo de Trabajo

Vel

Desoptn

v FME 208 vpeial - Acht 3122
» Caliegs (€]
» Cortin Pacels 326)

» Corin il Nalices (16%)

» Doors (106

» P @2

» Genenic Modds (79

SRl m,, e
o

:::;Z' Ottty [T

lh __E"_Q—IL‘ - i
; - e L . -
Sdeagll )| H DL bbb » Secka Cars (149 b N\ L - -
Arquitectura e » Tty 2 %b - _‘
Documentacién 2D e
Cuantificacion 5D
Estimaciones

L7 w— \
Estructura 2
Secuencia Programacion de Obra

Constructiva 4D

Instalaciones
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CONTROLES DE PROYECTO
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Programacion PRIMAVERA®

WES / Activity &

Jan Feb Mar Apr

30-May-06 28-Dec-06

_ 27-Jun-06 P New Activity2
Mewe Activity 30-May-06 26-Jun-06 P1 Mg Activity
ey Activity ! 30-May-06 06-Jul-06 %—IP‘I e Activity1
1 New Activity1 06-Jul-06 04- g0 P1 New Activity!
p .“NBW Activity! 04-Aug-06 28-Dec-06
p .“NBW Activity2 17-dul-06 03-Aug-06
”“NBW Activity2 04-Aug-06 23-Aug-06
1 New Activy3 27-Jun-06 18-Jul-08 Wl P New Actiity3

Mewy Activityd 30-Way-06 26-Jun-06 :|I—|P1 Mew Activityd
ey & ctivityd 27-Jun-08 01-Sep-06 | P1 .Mew Activited

= wBS: SCPA-2 30-May-06 05-Apr-07

= WBS: SCPA-2-1 30-May-06 05-Apr-07 .——T
Mewe Activity 25-Dec-06 06-Feh-07 P2 Mew Activity
@ P2 New Activiyt 30-May-05 14-Jul-08 P2 My Activity
ey Activity ! 17-Jul-06 14-Aug-06 ’:L_ P2[.Mewe Activity1
Mewy Activityd 15-Aug-05 15-Sep-05 E: P2 IMew Activityl
Mewy Activity? 0-Fek-07 26-Feh-07 P2 Mew Activity?
e A ctivity2 26-Feb-07 16-har-07 F2 Mews A
: ey & ctivity2 16-Mar-07 05-Apr-07 P2
2 New Activty3 06-Feb 07 28-Feb 07 Gl P2 New Activity3
ey Activityd 29-Jun-06* 27-Jul-08 ::LT—IPQ Mewy Activityd

Mewy Activityd 27-JU-06 04-Oct-06
= WBS: SCPA-3 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

e Ruta Critica (Multiples Proyectos)

F1 e Ativityd

| P2 New Activityd
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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
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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
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Mayor.Control,.Mejores.Decisiones

@ PRIMAVERA Welcome, Bruce (¥.P. of Construction) @) L‘j) E) @ -\'y)

:ﬁ‘ Personal Workspace Related Actions | Select an action... A |

»

@ A @ *
@%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
Prohibida su reproduccion parcial o total informes@aacei-org.pe
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Analisis y Modelacion de Riesgos

Metodologia Montecarlo

Diatribatin Graph B=X
e Lt taw Temal Tedkt Heb
Engineering, Procurement, Construction sample
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REVESBY STATION — Sydney, Australia

MN826 - Revesby Turnback Project - Summary Program

AA

Building Works including Platform 112
COMMISSIONING
OPTIONS

Construct & Commission Option A

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

Activity MName Onginal| Start Finish 2005 2007 2008
| Duraticn Jan [FebMar [ Acr [May [Jun ] Jul J#ug [Sep] et [Nov]Dec [ Jan JFeb] Mar [ Apr [May] Jun | Jul Jug [Sep | Oct [Nov | Dec | Jan |Feb] Mar] Aor My
PORTIONS 3E50d 01-JulD6 21-Feb08 PORTIONS
Portion 1 (1-Aug-06) I Poriion 1 {1-Aug-08)
__ Portion 2 (1-Jul-06) 1 Portion 2 {1-Jul-D5)
Portion 3 (20-Sep-07) | Portion 3 {20-Sap07)
Portion 4 (1-Feb-07) | Portion 4 {1-Feb07)
Portion 5 (21-Jan-08) | Portion 5 (21-Jan-08
Portion & (21-Feb-08) | Portion 3 {21-H
DESIGN
Design Stage 1 == Diesign Stage 1
" TIDC Design Review 1 [IEO=EE TIDC Design Review 1
Design Stage 2 [T Design Stags 2
TIDC Design Review 2 e TIDC Design Review 2
B Design Stage 3 e Diesign Stage 3
" TIDC Design Review 3 DT TIOC Design Review 3
CONSTRUCTION
[ le]  Elecirical - HY
M Drsinage
General Civil Works - | GE"\Eiml Civil Warks
__Retaining Wall & Earthworks I —— I I Retaining Wall & Earthworks
River Road Bridge 1 - Im River Rioad Bridge
Electrical - LV | — s Electrical - LW
:Permanent Way I I Permanent Way
o — — — - T I Flatiom 34
" Overhead Wiring o Sl Overhead Wiring
__Station Footbridge N [ — | 3131'H|3I‘| Foatbridge
Communications | — =1 Cormmunications
:Siunalilu IL | IL T :I-l Signaling

e Building Works including Pia
COMMISSIONING

OPTIONS

e Design Opticn B

|
e Design Opton A

= Construct & Commission

I Construct Option B

© Primavera Sysams, Ins.

Prohibida sureproduccion parciat o totat

mformes@aacei-org:.
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../../Documentacion/Experiencia/Revesby - Schedule 7 - Tender Program.pdf

REVESBY STATION — Andlisis de Alternativas

NB826 - 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'ar
Platform 34
__ Overhead Wiring
Station Foothridge
_Cmnieaﬁnns
" signalling
Building Works including Platform 1/2
COMMISSIONING

AACE International

53.0d| 01-Feb-06 | 21-Apr-D6

110.0d| 14-Feb-06 | 01-Aug-D6

e
il

11-Apr-0B | D1-Aug 06
0d| 12-May-08
33204 03-JunDB  28-Oct07

S

100.0d | Z7-Jun-06 | 21-Now-06
131.0d| 25-Aug-06 | 16-Mar-07

=
Z30.0d

21-0ct DB

Actity Name Crignal| Start Finish 2006 007 008
Duration Jan |Feb| Mar [ Agr [May [Jun | Jul |Aug |Sep] Oct |ow]| Dec | Jan [Feb| Mar | Apr [May | Jun | Jul [Aug |Sep | Oot |Now |Dec | Jan [Feb | Mar | Apr May|
PORTIONS 385.0d 01-JuH06  21-Feb 08 . . PORTIONS
__ Portion 1 {1-Aug-06) | 0.0d] 01-Aug 06 | I Forton 1 (1-Aug 06) Time Saving
__ Portion 2 (1-Jul-06) | ond[otuos | | Portion 2 {1-Jul-08)
Portion 3 (20-Sep-07) 0.0d| 20-Sep-07 | Porfion 3 (20-5ep-07)
Portion 4 (1-Feb-07) 0.0d| 01-Feb-07 | 01-Feb07 | Portion 4 {1-Feb-07)
__Portion 5 (21-Jan-08) 0.0d| 21-Jan 08 | 21-Jan-08 | Portion 5 (21-Jan-08)
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