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Advancing Infrastructure

Globalmente Comprometidos con México



La mision de Bentley es proporcionar software y servicios innovadores para las
empresas Yy los profesionales que disenan, construyen y operan la infraestructura
mundial, dando sustentabilidad a la economia mundial y el medio ambiente para
mejorar la calidad de vida.







Bentley

Advancing Infrastructure

P L - - W

S ——r7 ™ WATER & @ CITIES — 7 ; e
N MINING e 5 — \.’:’ASTE\.’VATER S ; NUCLEAR
MineCycle L - : * Map POWER
. ; > , Haestad - Descartes :
= * OpenPlant ’ Q * OpenRoads =5 * AutoPIPE
-~ B STAAD » OpenRail
* Promis.e OpenUtilities
~u e ?Jﬂsas‘::anes . . ggr&r)nst‘mlcatlons
. . m
S . - ContextCapture - S#JMT * - ContextCapture
ap >, * OpenRoads :

« Descartes - OpenRail OpenUtilities

AECOsim S - < gINT 2 * OpenRoads
* RAM * Haestad : T =
* STAAD AssetWise APM 35

OpenRoads « Amulet = ’
« gINT

SITEOPS =

ContextCapture > : 5 > 3
* LumenRT ‘ * i : 1t ~ %
* Haestad : e : . 8 BRIDGES

gw"wﬁiéo 3 A s = : < g g . > =
* Commun| ns S : : : = = g ? * OpenBrid

* LEAP ‘\‘g@'ig S - B - . > : ; M;:)delev ge
- gINT ; \ T : ; i - B ) - LEAP
: j - & S S B, ' . = B
: - - ContextCapture BUILDINGS < y = : : o

* LumenRT ) N e w—
* Map € o * AECOsim
RAM

BENTLEY'S S ek
> APPLICATION A A B
PLAYBOOKS N, (o

* Navigator
ConstructSim
ProStructures

UTILITY
NETWORKS

* OpenUtilities S 8 2 -
» Communications S . % 2 ,‘.'\\\\
* Substation : Z r

WIND FARMS

* InspectTech
5+ Amulet
* AssetWise APM
o o o

* InspectTech
* Optram



PROJECTWISE

Design Integration Visa
BIM Review Visa

Optioneering Visa
Construction Management Visa
BIM Standards Management Visa Advanced Work Packaging Visa
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Avanzando BIM hacia TOTEX...

Ambiente de Ambiente
Modelado Conectado de Q!

Mic_roS_tation ProjectWi_se Integral Digitales de Desempefio
Aplicaciones Colaboracion Ingenieria

AssetWise
Operaciones

Ambiente Conectado
de Datos
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Bentley's Business

w4 ProjectWise in the ENR
Va4 Top Design Firms

ARC www.arcweb.com

Advisory’Group

2016

44 of the Top 50 1 ENR
000
3 5 5 of the Top 641

Engineering Design Tools for Plant, Infrastructure,
and Building Modeling 2017 (eor/im market Analysis)

#2 Overall

#1 in Water and Wastewater Distribution

#1 in Electric T&D and Communication Systems

Asset Reliability Software & Services 2017
#1 Overall (Software)

#1 in Electric Power T&D (software)

#1in Oil & Gas (Software)

#1 in Pharmaceutical & Biotech (Software)

#1 in Transportation (software)

#1 in Water & Waste Water (software)

GIS 2017
#2 Overall (GIS)
#1 in Software as a Service
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2016 Infrastructure 500

2 5 of the Top 50 Owners Benﬂeg

INFRASTRUCTURE

1 1 7 of the Top 500 Owners 500
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Digitalizacion
Going Digital with Bentley

?
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Produccion
Mecanizacion en masa

Produccion Conectada
& Inteligente

Automacion de
la produccion

Industry 4.0
Industry 3.0

1ok

1784 1870

9 | v

1969 Today



Haciendo Posible

BIM Nivel 3

Level 0 Level 1

Level 2 Level 3

= =
e HUIHHE

2D IDM
e IFD
CPIC
CAD 851192 2007 PAs1192-2 190BIM

Lifecycde Management

Source: Mark Bew and Mervyn Richards

User Guid 1'IC,Avanti, BSI
Drawings, lines arcs text etc Models, objects, collaboration

© 2008- 2010 Bew - Richards

Integrated , Interoperable Data [

l

full
95% produce 2D drawings lacking 2D 3D spatial coordination based on & Tty NUGETSAN SV S s

BIM(M) has the potential to mitigate risk
coordination increasing costs by BS1192:2007 has the potential to thro(ug)hout the z?ocess and to gwcrease
25% through waste and rework. remove error and reduce waste by profit by +2% through a collaborative

50%

process.



Oportunidad para mejorar la productividad en construccion

Tendencias de productividad global!

Valor agregado real bruto por hora trabajada
por personas entrevistadas, 2005 $

Indice: 100 = 1995
200
180
160

Manufactura

Economia Total

140
120 - — o
100 Construccion (incluye Diseino)
80 | | 1 | | | | | 1 1 | | 1 | | 1 | | |

1995 2000 05 10 2014

1 Basado en un ejemplo de 41 paises que generan el 96% del PIB global.

Fuente: Reinventing Construction: A Route to Higher Productivity, McKinsey, February 2017
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Falta de digitalizacion una causa raiz de la baja productividad

McKinsey Global Institute industry digitization index;

2015 or latest available data

Relatively low
digitization

Relatively high
digitization

- Digiital leaders within relatively undidgitized sectors

Assels Usage Labor
R =YY 2 = < = < <
R B BB B, T S 2B B Ty
Secter | 1 [ | l | | = { l
Media I I I
Professional services I I

Finance and insurance
Wholesale trade
Advanced manufacturing
Oil and gas

Utilities

Chemicals and pharmaceuticals
Basic goods manufacturing
Mining

Real estate

Transportation and warehousing
Education

Retail trade

Entertainment and recreation
Personal and local services
Government
Healthcare

Hospitality
Construction
Agriculture and hunting

TBased on a set of metrics to assess

2Information and communications tec

Source: AppBrain; Bluewolf; Computer ILconor
S Bureau of Labor Statistics; UUS Census Burea

12 | WWW.BENTLEY.COM |

© 2017 Bentley Systems, Incorporated

T

ssets (8 metrics), usage (11 metrics), and labor (8 metrics).

Marketer; Gartner; IDC Research; LiveChat; US Bureau of Economic Analysis;
Kinsey (;lobal Institute analysis

McKinsey&Company Bentley



Digitalizacion: 5 tendencias en 2016

1

Levantamientos y
geolocalizacion en
alta-definicion

S 2

Disefo y

construccion a _ . BIM 5-D de
prueba del Organizacion WLl
futuro Construccion Bl

Digital

Imagining construction’s
digital future

3

Colaboraciony
movilidad digital

Fuente:
Imagining Construction’s Digital Future

McKinsey, June, 2016

Bentley
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10 Principales Tendencias Tecnoldgicas en 2019

Inteligencia Digital Mallas/Redes
JIL
RTITH
Cosas Autonomas Gemelos Digitales

Analitica Aumentada Edge Potenciado

Desarrollo basado en A Experiencias Immersivas

Etica y Privacidad Digital

Computacion Cuantica

Blockchain

Espacios Inteligentes

Source: Gartner (October 2018)




Gemelos Digitales

Going Digital with Bentley

?
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60U

Un gemelo digital es una representacion digital de un
active fisico, proceso o sistema, incluiyendo la informacion
de ingenieria o técnica que nos permite entender y
modelar su desempefio.

Tipicamente, un gemelo digiral puede sincronizarse
continuamente de multiples fuentes, incluyendo sensores y
levantamientos constantes, que representen su estado,
condicion de trabajo o posicion en tiempo casi-real.

Un gemelo digital habilita a los interesados a visualizar el
activo, verificar su estado, analizarlo y generar inteligencia
para predecir y optimizar su desempefio.




Digitalizacion...

REACTION

INTELLIGENCE —>

SIMULATION Iconnected

Analytical Asset
Modeling

TION MODELING

Construction
VISUALIZATION [ Desian Modeling
: Mode?ing

DESIGN  CONSTRUCTION OPERATIONS
IMMERSION->
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BIM - Modelacion

Going Digital with Bentley

?
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Comprehensive

Modeling
Environment
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Exito en todos los sectores

Going Digital with Bentley
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Casos de estudio en Transporte

Transito, Carreteras y Puentes

% Bentley

Advancing Infrastructure

© 2016 Bentley Systems, Incorporated




El proyecto NOMS de Highways England

permite la integracion y el intercambio de
Informacion sobre activos

v" Administre los cierres de manera mas efectiva 'y
° reduzca los costos asociados
(} v Integrar con toda su informacion de ciclo de vida del
S activo
v Optimizar la colaboracién y la comunicacion de las
partes interesadas en el negocio
v' Mapa y visualizacion de cierres y activos relacionados

RIS Solucion completa de AssetWise que incluye:
= ({3) = v' Administrar, controlar, distribuir y archivar toda la
- ~ informacion relacionada con los activos de la

= infraestructura

v" Habilitar espacialmente resultados para la
visualizacion del mapa

ciento en el primer afio.

v" Ahorrara GBP 7.02 millones para un ROI de 1,651 por
/ v

' Reducira las horas de recursos requeridas para abordar
- " problemas de mantenimiento en 14,400 horas.
v' Espera eliminar 10,824 toneladas de emisiones de
carbono anualmente.
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Casos de estudio de Agua y Saneamiento

Hidraulica e hidrologia gBentleg

Advancing Infrastructure

© 2016 Bentley Systems, Incorporated



SA Water ahorra mas de $3M AUD el primer afo & SAWater
Australia

v' Maximizar la nueva planta de desalinizacion de

(} alta capacidad y la tuberia de interconexion norte-
S sur en términos de demanda y uso de agua.
A v" Predecir la demanda y optimizar el movimiento del
agua.

v" Reunir multiples fuentes de datos.

L Solucion completa AssetWise que incluye:
) = v" Prondstico de demanda de uso de agua.
WA v' Optimizacion del suministro de agua y
= transporte.

v Prediccion de tarifas de energia.

BIM

LEVEL3

v" Reduccion de costos de energia con la
administracion de tarifas ($ 3M AUD y $ 800K en
costos operacionales)

$ 800K en ahorros operativos en gastos de red.

Predecir niveles de demanda a corto y largo plazo.

Reduccion en problemas de reparacion / paros.

INTELLIGENCE —>

INFORMATION MODELING

INFORMATION MOBILITY

INSTRUCTION

ISRV

IMMERSION=
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OpenFlows

Tagus River
Simulation of a flood event with a return period of 20 years
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00:00:00



Japan Tsunami - Bentley OpenFlows Flood
Map | XY Graph  Help
o 3 He nd
: > B Y R % &
. @ E i ) ! j" 1 SAI-}; HGT ¢

Local Web Maps Geometry Grid  Grid Data  Network i ta  Vector MNetwork Vector ESRI ster emove Styles
Background La MOHID Specific Layers Time Based HDF Layers Common Data

Map |/ ﬁEprorer 7\'

& Map

Name

L3 [water level]

L2 [water lex

er - Bing - Aerial

Date & Time
2011-03-11 14:45:00

I« 4 T D 4 |
[ | Render Time: 1 498ms

Bentley OpenFlows Flood Version 10.0.0.0 ||License: Bentley OpenFlows Flood LICENSE-TI Mernory Usage: 2343Mb Processor Time: 3 9955
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Advancing Infrastructure

Bentley
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Conectando

Equipos de
Proyecto
D P— = Colaboracién BIM
- — G- = Construccion Virtual
_ i ft :E = Coordinacion de
s Bomaer abaieis TR contratistas
- ;:"':“‘:;; :‘;;ﬁ e B R - Ahorros en tiempo y
P "::g'ﬂ P "-5/": dinero
: " = ProjectWise

- = 350 usuarios

= $35,000 ahorros en
Coordinacion

= 5% menos tiempo en
gestion de referencias

= $65,000 en resolver
INENEEEES

Centro Médico UCSF en Mission Bay

DPR Construction
San Francisco, California, Estados Unidos g \Bentleg@
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# ____ Innovacion en
e / e - Campuses

= 6 Paquetes de disefio
= 8350 Modelos 3D
= 2,300 Planos

= GEOPAK

= Bentley Architecture

= Bentley Structural
Modeler

= Bentley Building
Mechanical Systems

= Bentley Building
Electrical Systems

= ProjectWise

= Bentley Navigator

P

Complejo de Infanteria

Barge Waggoner Sumner & Cannon
Ft. Stewart, Georgia

32 | WWW.BENTLEY.COM | © 2019 Bentley Systems, Incorporated

Z[Bentley



Innovation in
Building

—

iy
&\

ﬂ'ﬂ s up

= BIM collaboration

= Building siting

= Sunshade configuration
= Contractor coordination

Jid

i

R 1
)-.

- el
Dy
i »li

= MicroStation

= Bentley Architecture

= Bentley Navigator

= |-models

= j-model plug in for Revit

Hospital Infantil Nemours

Stanley Beaman & Sears
Orlando, Florida, Estados Unidos g \Bentleg“’
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Sutter Healthcare: Hospital Castro Valley

——t _ -
= : - -
TES =T PR - 3 g =

f-_-‘-r" =2 W | | =
~ J‘i\
ProjectWise PrOJectW|se

L%ﬂ Sutter Health

¢ With You. For Life.

ProjectWise

GHAFARI

Designer Owner
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Casos de estudio en Industria Ferroviaria
g Bentley

Advancing Infrastructure

© 2016 Bentley Systems, Incorporated
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Proyectos a tiempo ... Mejor desempeno de activos




Agencia de transito del metro de Nueva York MTA

Viaje a la Excelencia en la Gestion de Activos

$ 1 billon en activos (trenes, autobuses,
puentes, tuneles, vias, etc.):
— Necesidad de administrar los costos,
reducir el riesgo, mejorar la seguridad, la
confiabilidad, el servicio y el rendimiento

Estrategia de mejora de la gestion de activos :
v" Alineacion con el marco del Lider de Confiabilidad Certificado,
ISO 55001y BIM
v' AssetWise CONNECT Edition incl. Desarrollo de la Estrategia
de Confiabilidad, Monitoreo de la Salud de los Activos, Gestidn
de Inspeccion, Soporte de Decision de Activo Lineal,
Interoperabilidad Empresarial con Infor, ALIM

Resultados anticipados :

— Cumplir con las regulaciones gubernamentales

— Decisiones precisas, transparentes y basadas en la
evidencia

— Vuelva a invertir los ahorros en el Programa Capital de
MTA

38 | WWW.BENTLEY.COM | © 2017 Bentley Systems, Incorporated



Crossrall

e
- ~—
Administrar activos de informacion a lo largo del ciclo de vida

La informacion no era confiable: incompleta, inexacta,
desactualizada

v' Lainformacién no estaba relacionada con los activos fisicos y
las configuraciones

v Elimpacto del cambio fue dificil de manejar al hacer obsoleta la
informacion

v' Transferencia efectiva de informacion a las operaciones

Solucion completa de AssetWise que incluye :
Informacién de activos v Gestidén del cambio
Gestidon de etiquetas v Gestion de

Control de documentos configuracion
Gestion de registros

ANENEA NN

Ahorre £ 0.5 millones en costos salariales adicionales
Las eficiencias esperadas en todo el proyecto de 1%
produciran un beneficio de casi £ 100 millones

v" Ahorro de £ 50 millones anuales en operacién, £ 1 - 2 mil
millones sobre la vida util de los activos

Asegurar la satisfaccion del cliente

Asegurar el cumplimiento de las normas

S

ANAN
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NetworkRail @ Massachusetts Bay N HKL
/‘

Transportation Authority R/ HST

U T A % AMTRAK®
D Do

Long Island AP
0 TRAFIKVERKET

Rail Road

‘ s 8 TRANSIT

TRANSPORTATION ma rta \\
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Exito en la Industria Ferroviaria

Going Digital with Bentley
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Crossrall

>

Administrar activos de informacion a lo largo del ciclo de vida

42 | WWW.BENTLEY.COM | © 2017 Bentley Systems, Incorporated

Confiabilidad: incompleta, inexacta, desactualizada
La informacion no relacionada con los activos fisicos y
Sus requerimientos

Dificultad en el manejo de cambios

Transferencia efectiva de informacion a las
operaciones

<]

Solucion completa de AssetWise que incluye :

S

ANAN

Informacién de activos v Gestidén del cambio
Gestidon de etiquetas v Gestion de

Control de documentos configuracion
Gestion de registros

ANENEA NN

Ahorro £ 0.5 millones en costos salariales adicionales
Las eficiencias de 1% en todo el proyecto produciran un
beneficio de casi £ 100 millones

Ahorro de £ 50 millones anuales en operacion, £ 1 - 2 mil
millones sobre la vida util de los activos

Asegurar la satisfaccion del cliente

Asegurar el cumplimiento regulatorio




PAS1192 — Plan Digital de Trabajo

Master Information
Delivery Plan

(MIDP)

CONTRACT AWARD

BiM Exccution Plan m
(BEF)

STRATEGY

Employer's Information
Requirements
(EIR)

Project Information Model (PIM) | Asset Information Model (AIM)

MOBILIZATION

BUILD & HANDOVER &

Documentation

Non-Graphical Data

(

SUPPLIER'S
INFORMATION
EXCHANGE

EMPLOYER’S

DECISION POINT

COMMON DATA ENVIRONMENT (CDE) \

ormation Model

Maintain, Refurbish, End of Life or Build
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PAS1192 — Plan Digital de Trabaj
an Digital de lrabajo
Master Information CONTRACT AWARD BIM Execution Plan Employer's Information
Delivery Plan (BEP) Requirements

(MIDP) (EIR)
J
rt
1 Project Information Model (PIM) | nformation IM) [
| | [
Documentation L

o %
o
. 2
4 Non-Graphical Data E
= E (o s
o £ =
< = =
8 : o ]
2 Graphical Model = £
: a g
£
( COMMON DATA ENVIRONMENT (CDE) “ 4 —

Opex 3
SUPPLIER'S b4 b4 b4 l l l

INFORMATION (1) g  (2) 2 <©» S (4) 2 Q> ()2 (7 )2 46)»
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Entorno de Datos Conectado (CDE)

-
i © mmm——
U
.
2 ¢

BIM Coordinacion BIM Trabajo
& Revisién Colaborativo
Integral

Control & Gestion Administracion
Documental Contractual

EIR Registro Interoperabilidad
de Activos Empresarial

Tableros de BIM Tableros

Control BIM Busquedas de Avance
Tecnicas

45 | WWW.BENTLEY.COM | © 2019 Bentley Systems, Incorporated CO N N ECTE D DATA E NVI RO N M E NT




*I\

Tipico Flujo Digital (PAS1192) - Simplista

PAS1192 - Task Team Workflow
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Metodologia de Ingenieria de Sistemas

Conceptualizacion g=a=1a%ele

Desarrollar
Remitir

N\

[ Especificacion

Operaciéon &
Mantenimiento
Puesta en
Servicio
Dlger)o Pruebas

Preliminar
Ing. de Detalle P.“!ebas &
Comisionamiento

Entrega Manufactura,
Instalacion &
Construccion

Funcional

Cierre

Desarrollo de ingenieria

Planeacion y Disefio . _ . - . o
Conceptual Disefio, Ingenieria y Construccion Digital Operaciones y Mantenimiento
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Contexto Flu%'os Componentes

Digital Digitales Digitales

Entorno de Datos Conectados
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Contexto Flu%os Componentes
Digital , Digitales  / Digitales

Entorno de Datos Conectados
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Captura de
realidad n‘yf

Flujos de trabajo Gemelos Digitales

Colaboraciony
compromiso partes
interesadas

Capacitacion en HSSE
Operadores

OPERATION

Planeacion de mtto
Paros de planta
Validacion previa

ANALYSIS

Simulacion
Insepeccion remota
Deteccion de fugas
Deteccion de corrosion : CONSTRUCTION

Simulacién logistica
Progreso
Estatus
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Aprovechando el Contexto Digital
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Existing ticket hall and
West One entrance

Interchange
with Crossrail

New ticket hall &
oversite development

New SCL tunnels ;==
Existing Post Office
railway tunnel \

‘

/

SFA & new interchange
between the Jubilee
and Central lines

Existing Central Line
Existing Jubilee platform tunnels
Line platform tunnel
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Bentley is... Advancing Infrastructure

Alejandro.Donnadieu@Bentley.com
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Connecticut DOT La informacion del ciclo de vida de

los activos integrados ayuda a lograr el cumplimiento
normativo

3 y
Et.ﬂDU State of Connecticut | Governor Dannel P. Malloy |

Informacion de activos requerida y gestion espacial

DEPARTMENT OF TRANSPORTATION Q para lograr :
& / v' Visualizacion de informacion de toda la organizacion en una
s - P Press Releases Contact Us A sola vista y habilitacion del publico para ver informacion
TRAVEL RESOURCES. . DOINC BUSINESS WETHCONNDOT . om0 BUBL ICATIONS v' Conectando informacioén a través de diferentes soluciones
3 THE ORANGE comerciales para proporcionar un enfoque profundamente

# Customer Feedback # Travel Times

integrado a la gestion de activos de ciclo de vida completo.

# Travel Resources

# Metro-North Rail Comments/Feedback X Public
- - = Winter Snow B Ice FAQ and PP |40 s oy
*» Major Project Updates Safe Driving Tins MW T Meetings ||
# 1-84 Hartford Project - il B |
# Calendar of DOT Events CTOOT Project - s, - - .
+ Bublc Trapsportation Resousces web.Gis Y Solucion completa de AssetWise que incluye :

# CT Congestion Relief Study

& Let's Go CT! Gov. Malloy's Vision
# Traffic Count Data for CT's Transportation Future - Q -
# Emergency Disability Retirement Farms - ~

# Water & Natural Resources

Gestion espacial y de red

Gestion de informacion de activos
Agregue y analice datos de activos
Gestion de inspeccion
Enrutamiento y Permisos

o CONNECTICUT DEPARTMENT OF TRANSPORTATION

AN N NN

v" Permite una mejor eficiencia para los informes FHWA MAP-21y
HPMS obligatorios.
v" Automatiza el proceso de permisos ahorra tiempo y dinero en el

el ucoet: Tota Project Extimate §

e R =7 ¢ [N procesamiento de permisos para los empleados de CTDOT
z ¥ wlin v" Mejora los procesos de inspeccion que proporcionan viajes mas
seguros para el publico en general
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El proyecto NOMS de Highways England

permite la integracion y el intercambio de
Informacion sobre activos

v" Administre los cierres de manera mas efectiva 'y
° reduzca los costos asociados
(} v Integrar con toda su informacion de ciclo de vida del
S activo
v Optimizar la colaboracién y la comunicacion de las
partes interesadas en el negocio
v' Mapa y visualizacion de cierres y activos relacionados

RIS Solucion completa de AssetWise que incluye:
= ({3) = v' Administrar, controlar, distribuir y archivar toda la
- ~ informacion relacionada con los activos de la

= infraestructura

v" Habilitar espacialmente resultados para la
visualizacion del mapa

ciento en el primer afio.

v" Ahorrara GBP 7.02 millones para un ROI de 1,651 por
/ v

' Reducira las horas de recursos requeridas para abordar
- " problemas de mantenimiento en 14,400 horas.
v' Espera eliminar 10,824 toneladas de emisiones de
carbono anualmente.
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a ITrabaja en el analisis simplificado y la
generacion de informes de la informacion de (dg WORKS DEPARTMENT

o GOVERNMENT OF ODISHA

activos de transporte para reducir los costos de =
IC mantemmlento

Integrar la tecnologia SIG en el mapeo de la red de

: (} carreteras y puentes de Odisha
/ v’ Para tener visibilidad de
A v’ the present condition of the roads

v and traffic demand
v" Necesita una gestién de activos flexible e interoperable

RIS Solucion completa de AssetWise que incluye:
= ({3) = v' Mantenga toda la informacion en un sistema
- ~ seguro con control de acceso unificado
= v' Asegurese de que solo los usuarios autorizados

puedan crear y actualizar informacion sobre
carreteras y activos.

v" Una Unica fuente de verdad para el inventario y la Condicién

de las carreteras y puentes de Odisha
/ v El seccionamiento y la rehabilitaci6n homogéneos basados
” " en reglas t para la sostenibilidad de 1.650 puentes
- v Andlisis e informes simplificados de la informacién de TAM

para reducir los costos de operacion y mantenimiento
v" Admisiones de HDM-4 admitidas en formato HDM-4

nnnnnnnnn
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Oregon DOT Aumento de la eficiencia de la

gestion de datos y el informe normativo Oregon

Department

Cumplimiento de ROl de mas de $ 6.1M of Transportation

I rEgonDep U2 i fransyo 1 Te ili
! T r'z]?n-‘GJiS J v" Reemplace los sistemas obsoletos con la solucién para conciliar
— P e ® (} los activos existentes con cambios lineales en la red
Layer Catalog | Legerd | WhatsNew s v"Integre todos los activos asociados en una unica solucion como
e —— ( base de la informacion de la carretera
b WA v' Mantener representacion espacial de la informacién
S e oty fv\/'e v' Mejorar / crear interfaces con otros sistemas ODOT
Roadway £ { .. . .
e gf N -~ o v Apoyar los requisitos de informes reglamentarios
Freight Vo ) .:T. 1 o g
;al ‘A{ ?VVV\W‘\:"‘ - ‘ e . . .
S — A& ,,)\ : Solucion completa de AssetWise que incluye:
o LA ' Y S-E P v/ Capacidades de gestion de red lineal
e ,,,.\WL.‘, L. > ) v' Segmentar dinamicamente la red
; Cgetial) i< . . sy

o s somme ; , ‘J5~—«-\ \ | v" Funcionalidad analitica

ighway Mile Poin enths < LT - 1A

Highway Mile Point - Hundredths L - g | S = v'Informes de extraccion de datos

A H VY \ S v Habilitar espacialmente resultados para la

Signed Routes BRY, . SN visualizacion del mapa

Highway Connections ("\: 2y

Highway Frontage Roads | Ros #furg

v' Tiempo reducido para crear una actualizaciéon de la capa de

Highway Network M /" .
datos espaciales en 3 meses por persona

v Highway Network - by ODOT Highway Number |

: . : : :

) > v v Aumento de la eficiencia de los informes en una media del 60%
e “ﬁ] AT 0N d” N = v Se realizé una eficiencia de gestion de datos del 20-25%
Prjects & Needsfor Scopng iy \ v Tiempo reducido para preparar los datos del informe federal en

Land & Facilities

un 83%
v ROl total estimado $ 6.1M en 5 afios

Environmental

CALIFORNIA

Boundaries
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Utah Transit Authority consigue alcanzar estado de buena

reparacion y cumple los requerimientos de MAP-21

Mejore y amplie la gestion de activos de transito de

UTA para lograr:
— Estado de buena reparacion
— Cumplir con los requisitos de la Administracion
Federal de Transito en Avanzando hacia el Progreso
en el Siglo XXI (MAP-21)

Solucion integral de gestion de inspeccion :
v Inventario v Deterioro
v Inspeccion v’ Calificacion de condicion
v" Mantenimiento v Riesgo

Costos reducidos

Mitigar la interrupcion del servicio

Evita la pérdida potencial de pasajeros
Lograr una mayor satisfaccion del cliente.

AN
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Nevada DOT Reduced Inspection Time and

Achieved Regulatory Compliance

73 | WWW.BENTLEY.COM | © 2017 Bentley Systems, Incorporated

Mejorar y ampliar la solucién de inspeccion del

puente DOT de Nevada para lograr :
v Visibilidad a la informacion de inspeccion y
mantenimiento

v'Inspecciones de puente a tiempo completo en todo el
estado

v" Cumplimiento normativo con las auditorias FHWA

Solucién completa de AssetWise que incluye :
v Informacioén recolectada en todos los
puentes
v Evaluacion de gestion basada en riesgos
v Informes de gestion

v' Tiempo de inspeccién reducido en un 30%

v' Se logr6 el cumplimiento normativo en la auditoria
anual de FHWA de 23 métricas clave

v' Seguridad mejorada



Maryland DOT Permitting, Routing and Bridge \'

Solution To Save Carriers USD 24 Million Annually Maryland Department

of Transportation

Necesidad de:

Mejorar la seguridad de la ruta y la sostenibilidad de las carreteras

Volumen de direcciones de solicitudes de permisos OS / OW

Mantener el inventario del puente y la informacion de inspeccién

Asegurese de que las holguras de puentes horizontales y verticales
superiores e inferiores se verifiquen con precision

DEPARTMENT OF TRANSPORTATION _

State Highway Administration

SNENENEN

My Admin Help Logoff

Applicatior T Restricions ~ Review v' Garantizar un viaje seguro de las cargas permitidas en todo el estado
VW: 154000 Axle Details [+] Truck Display [+]
u_j -
;';"\'1 Wagerstown sl i~ 1 i
o N . Servicios integrales de AssetWise en Azure .
e :( ﬁ>: v' Permisos
- wr | v Permisos multi estatales
Y- i = v Enrutamiento
< N G e L NS v" Andlisis de puente, inventario e inspeccion
| Winchaster
® " ® v" Los operadores ahorraran USD 24,6 millones por afio y al menos
: T una hora en cada movimiento en el estado.
. Washingt v" Ahorrar 10 minutos de manual por procesamiento de permisos
== ,,\D‘/IécrOSOﬂ ‘ T ' ' v Liberar a 10 empleados de tiempo completo anualmente
ure v

Un viaje mas seguro para el publico en general
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Innovation in
Bridges

= Unique Physical &
Cultural Challenges
= Diverse & Distributed

project team

= ProjectWise
= GEOPAK

= [nRoads

= Microstation

Hover Dam Bypass

Jacobs Engineering
Pasadena, California USA g \Bentleg@
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Going Digital...
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Advancing Infrastructure

Bentley
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Connecting
Project Teams

= BIM collaboration

= Virtual Building Process

= = Contractor coordination
. = Saved Time & Money

‘1

.
:' -
0 \ -

\
\

i
|

\

)

2o e N
l'

3

.

" = ProjectWise

= 350 users

= $35,000 saved per
Coordination Review

= 5% less time
managing references

. . . = $65,000 saved
UCSF Medical Center at Mission Bay sharing clash models
DPR Construction

San Francisco, California, United States g \Bentleg@
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Innovation in
Construction

= BIM construction
simulation
= | EED certified

= Bentley Architecture

= Bentley Building
Mechanical Systems

= Bentley Building
Electrical Systems

= Bentley Navigator

= Bentley Schedule
Simulation

Planning Innovation of a Medical Center
Matec Engenharia

Sao Paulo, Brazil g \Bentleg@
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Apresentação - Diretoria Fleury/Master - Geral_apresentação - Fleury_04.10.11-rev000.pdf
Apresentação - Diretoria Fleury/Master - Geral_apresentação - Fleury_04.10.11-rev000.pdf

@ Innovation in
ek / e e Campuses

» 6 Design packages
= 850 3D Design models
= 2,300 Drawings

= GEOPAK

= Bentley Architecture

= Bentley Structural
Modeler

= Bentley Building
Mechanical Systems

= Bentley Building
Electrical Systems

= ProjectWise

= Bentley Navigator

P
Infantry Brigade Combat Team Complex

Barge Waggoner Sumner & Cannon
Ft. Stewart, Georgia

80 | WWW.BENTLEY.COM | © 2017 Bentley Systems, Incorporated
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Innovation in
Building

—

iy
&\

ﬂ'ﬂ s up

= BIM collaboration

= Building siting

= Sunshade configuration
= Contractor coordination

Jid

i

R 1
)-.

- el
Dy
i »li

= MicroStation

= Bentley Architecture

= Bentley Navigator

= |-models

= j-model plug in for Revit

Nemours Children's Hospital

Stanley Beaman & Sears
Orlando, Florida, United States = \Bentleg“’
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Sutter Healthcare: Castro Valley Hospital
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ProjectWise PrOJectW|se

L%ﬂ Sutter Health

¢ With You. For Life.

ProjectWise

GHAFARI

Designer Owner
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The Andina Division of CODELCO, a Chilean state-owned copper mining Hatch Chile based the solution on the integration of Bentley 30 modeling tools to

company, asked Hatch Chile to develop a dynamic 4D environment to analyze create a visualization and review module. Leveraging the high-level capabilities
the engineering design, constructability, and safety conditions of projects of Bentley Navigator, the solution enables dynamic 40 visualization and design
to be executed from 2010 to 2016 within a 2-kilometer area of the Phase li review of projects during a given time period within the area of interest

development project.

—
’
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=S gghiey
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PROJECTWISE

Design Integration Visa
BIM Review Visa

Optioneering Visa
Construction Management Visa
BIM Standards Management Visa Advanced Work Packaging Visa

CONNECTED DATA
ENVIRONMENT

Connection Center Components Center
Automation Center Optioneering Center
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* » Communications
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CONSTRUCTION

* Navigator

» ConstructSim

* ProStructures
4 * AECOsim

* Descartes

* OpenRoads

« SITEOPS

= EADOC

ASSETWISE

Asset Lifecycle Information Management
Asset Reliability

Operational Analytics

Enterprise Interoperability
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Bentley
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Secretaria de Finanzas del Distrito Federal
Programme for the Modernisation of the Mexico City Cadastre
Mexico City, Mexico

Sustaining Our
Society

= Mexico City Finance Dept.

= Mapping project

= More accurate tax
assessment based on
land census data

= Bentley Cadastre
= 8,000 aerial photos
= 1,486 km? mapped
= 2 million property visits
= 2D and 3D
visualizations

4 |Bentley



IModel Hub

Going Digital with Bentley

R

)&

)o e

ece

«s7 Q909

" 90 Qo g
43......

87 | WWW.BENTLEY.COM | © 2017 Bentley Systems, Incorporated

90000000

) 0000

<



Create Immersive Connections with your
Infrastructure Digital Twin




CONNECTION Center

* Project Sharing

» Performance Dashboards
* Issue Resolution

 Field Data management
 Deliverables Management
 Project Synchronization

* IModel Hub

* Tag Management
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75 Bentley Cloud Services X
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C Y | @ Secure | https://qa-connect-webportalbentley.com

Home Bentley Syste

Projects

CONNECTION Center

Learn

ProjectWise Connection
Services

Use our suite of ProjectWise Connection Services to
improve how you exchange critical documents and
manage key workflows within your projects.

Learn more...

ProjectWise Connection Services

e

Share

Project Synchronization

Optioneering Services

o

Optioneering Center

& Limited Access

© ©

Deliverables Performance
Management Dashboards
iModel Services Design Modeling

O] 6

iModels Tag Management

& Limited Access 4> Limited Access

ProjectWise Projects Q

AM-DEMO-PLNT-IPL-001
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ProjectWise Connections
Contextshare Connection
iModels

Shared Files

Open Forms

Open Issues
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Field Data Management
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v/ Model Centric
v Work In Progress Design

v/ Change Management

v Data Insights
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o

ProjectWise

CONNECT Edition

7~
"~ CONNECTED Data Environment Q
c0%

AssetWise
2
s =

CONNECTED CONNECTHEModelHGONNECTED CONNECTED
Users Projects Assets Enterprise

1O S o § ANTF E,

Construction

P
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Design

Worksharmg BIM Review Bid Management Management Work Packaging Completions
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Design Procure Handover
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iModel 2.0 Platform 31

ALIGNMENT

iModells
SDK

Project A
[

R e

® " M

Bentley Map  MicroStation

Beénnniq
Current State

811

ACCOUNTABILITY

ProjectWise

l CONNECT Edition

BENTLEY AND 3RP PARTY

iModel Bridge Service

APPLICATIONS
(@)
e ) E
iModel Web Services O < %5,
O 3 i I
50 97
Data Lake Agent Other Services Web Access @ 9,
é
N Y N B2
Data Lake ©

ok

CONNECT l
Edition

ACCESSIBILITY
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IModel 2.0 and OpenPlant PID — Synch chances to iModel

M OpenPlant PID . HE G « - I =1 PIDP100.dgn [2D - V& DGN] - OpenPlant PID CONNECT Edition (Technology Preview) -8
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Fit View >4 ex —r= Properties 1 Xx
B View 1, Default o
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Fit View > Select view to fit
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E O Type here to search ] ; B A Q) B [
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IModel 2.0 and OpenPlant Modeler

OpenPlant Modeler v “HE B « - P =
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IModelHub

iModel Web Services

Web Access
R T ——
odelHub R ———————
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IModel and Navigator Web
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IModel and Navigator Web

=

Hatch & Bentley Escalation Path = X o iMadelHub
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Navigator

Navigator CONNECT

©

Baytown3D-Revd

Preview

Version
iModel Name Baytown3D-Revs o You have the latest version! O
Date Created 9/21/2018 Wersion iz
Created By Date 9/21/2018
Size 22851584 Updared By Ari Rantasalo
Wiews 3D Madels
OpenPlant 30
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Navigator CONNECT Baytown3D-Rev5

©
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Property Comparison Detailed View
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Identify element _J Changed Elements: 71



PROJECTWISE

Going Digital with Bentley

?

9 (X X J .

ceeo eoo 3 b

I 86 ® o o ®

- T o0® 000 o o 2
R oo ®0e® 000" 9 o ® "

k 000 000 000 000 © o

2o coe <

(3] <+ ©0® 000 o < -

>y ®eo® o000 o

-*09c Qo g ::‘ rbdid L <

-°9%90 g - A X ] . -

100 | WWW.BENTLEY.COM | © 2017 Bentley Systems, Incorporated Be ntleg



W d  ConNECT Edition

1OO+ 1Vl T vl 1OB+

CONNTRIES DROJECTS DELIVERED | AUDIT TRAIL RECORDS

1

CONNECTED DATA ENVIRONMENT
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h _________ Supply Chain
T Collaboration

Clients "\ For approval

'Y X | ‘.‘ Expedite Deliverables

,‘ Shorten Turnaround Times

= /
Designer Stakeholder
@ Connected Data

ah :
Environment
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a4 ProjectWise
l’ CONNlECTEdition

] Office365 & OneDrive @ SharePoint m Power Bl

e CONNECTED DATA ENVIRONMENT



Real-time Project

Visibility

Project activity

Active project team members

4" 177

Total members.

Active membors,

ProjectWise documents edited

9t 238"

Total documents Modified documents

Active project team members

___IIII 23"

14 45
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Active members

Modified documents

728

Modified documents

8145

Total documents

75

Project team member activity

Track
team member

activity

an

Most actively

t Project performance
(1 11]

Project status and trends

N2 RENANCH 0.8

All project documents by workflow

Septembaer 16, 2013

e Design:0
Drawings:1
k. | Models:43

30"

Al progect documents. Documents in Models workflow

Most actively modified documents

E e
edits edits

5 4%

ProjectWise Project

Performance Dashboards
CONNECT Edition

Project lifetime v o

Analyze details of
document workflow
.

.
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" Yy

September 16, 2015
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Content Check:1
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Shared:8
Approve for Publication:0
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ProjectWise Microsoft 365
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Report Notify Live Design Review Approval



Microsoft Flow

N

Report Notify Live Design Review Approval
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I: Microsoft Teams
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X Goal: Resolve catch basin is...
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Report Notify Live Design Review Approval



Project Digital Twin

Live Design Review
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Modeling
0
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OLE Named

Expression L Connect to Browser
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i Rotate View > Define amount of rotation
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£} MDL Applications
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Utilities
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Reality modeling makes

capturing “as-is” easy



Bentley Reality Modeling

Mapping/Plann
ing

Construction

Capture Devices

ContextCapture ContextCapture ProjectWise

Photo Planning ContextCapture ContextShare
Mobile Inspection and
Application Operation

Bentley
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Going Digital with Bentley
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What is 4D?

4D Integrates a 3D model with the project
schedule, describing its construction over time.
Users can change the model and schedule,

then review the downstream effects. . I - I .
[

"TLL

ll'\/

SYNCHRO enables 4D, 5D and 6D

5 D ‘ Includes costs and the ability to track
actual costs against a baseline.

6 D ‘ Includes safety and compliance.
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What is SYNCHRQO?

A digital construction environment that virtually and visually enables the
planning, scheduling and controlling of construction execution.

11/8/2015
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path were changed
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Baseline project duration
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Visualise design, procurement and construction

Visual planning sessions with temporary works

Digital rehearsals, status meetings and safety planning
Cost/schedule analysis and monitoring

Mobile field statusing, verification and reporting
What-if scenarios to optimise execution

Analytical dashboards for project insights

Mixed reality interaction with project data

API for IoT and Edge devices

Bentley



Invest In proven technology

SKANSKA  Balfour Beatty /DPR Turner <<€DF <y bam

CONSTRUCTION Building the Future

wsil i
mpbmp q f Mortenson Y TechnipFMC

r— >
PEEED SR Accom ZUBLIN

Who uses SYNCHRO?

Contractors, subcontractors, suppliers, fabricators, design consultants, project
managers and owners use the platform for every type of project

118 | WWW.BENTLEY.COM | © 2017 Bentley Systems, Incorporated Be ntleg


http://www.johnholland.com.au/
http://www.johnholland.com.au/

Sample 4D project metrics

Enables teams to improve quality, safety, productivity and efficiency
of projects around the world

02@ ©®

Elimination Reduction Increase Reduction
of injuries In labour cost In field labour In schedule time
productivity
f{;‘: EDHEEGT @ MWH L] PETROBRAS M

i o et B4 m ek

Bentley
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4D planning with visual | BBl SYNCHRO" XR - ]
analysis 1 CONNECT Edition -.
for HoloLens

At the jobsite /
at the office

' 3 SYNCHRO" P
CONNECT Edition o
for Desktop

At the office

models, schedules Secure cloud
and resources storage and and clash !
access

----0 SYNCHRO" Portal ' Microsoft "II
i POWER Bl

____________ o) Construction | Create multiple projects Graphic
Digital Twin | Work with multiple teams data 1 At the jobsite /
| In real time analysis ! at the office

Mobile Applications API services Azure SQL

&l SYNCHRO" Site ©
D/é\. CONNECT Edition
Progress | .
tracking 1 for IPad

control | At the jobsite Open and use
4D files created

by others for
free

_—— e = = === =gy

(I SYNCHRO" OpenVi
CONNECT Edition e

At the jobsite / =4 )
at the office \
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Interoperability

52 Safran

’ Asta Powerproject’

ORACLE P6

PRIMAVERA ORACLE

% Microsoft

Q&

Milestone dates, CPM

Schedule schedule, rough
timeframes/LOEs
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Schedule
data

. 3 SYNCHRO" Pro
CONNECT Edition

BIM
Data

Any 3D representation, can be
Models a simple block for a work area

or a full project model

SIEMENS
ety for G
Bentley
Advancing Infrastructure a SketchUp
& Tekla
SmartPlant® 3D
AUTODESK’ ! .
REVIT

AV=VA /775 SOLIDWORKS

NNNNNNNNNNNNNNNNNNNN

N NAVISWORKS

8

IFC

+ others

Labor, cost, equipment,
Resources material, location
based, and statuses

Bentley
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Microsoft POWER B

Build
dashboards
in PowerBI

Capture data from
anywhere and
store it in the cloud

123 | WWW.BENTLEY.COM |

W oS + | Wisual tools

Home View Modeling Help Format
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VISUALIZATIONS >  FIELDS

[

=1

Entity3dFilterTable
Entity3dTable
Resource Volumes
Resource3DEntitiesT...
Resources Table W/ ...

Field Resources_Volumes...

ResourceStatusltemTabl = X ResourceStatusHist...

ResourceStatusltem...

FILTERS
ResourceTable

Visual level filters ResourceUseProfile...

Drag data fields ResourceUserFieldV...

Page level filters Status (Name and V...

Status History w/ N...
Drag data fields here
Status w/ Resource ...
Report level filters.
Table

Drag data fields here
Tablel

DRILLTHROUGH TAR(w/ Volume and...

Keep all filters Task_Assigned_Reso...

On —@ 4

TaskAssignedResou...

» TaskCodeValuesTable

Drag drillthrough fields here
» @ Tasklable

UPDATE AVAILABLE (CLICK TO DOWNLOAD)

Bentley



Microsoft POWER B

Build
dashboards
in PowerBI

Capture data from
anywhere and
store it in the cloud
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Project insights
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Case Studies by Industry 3 VouTube

BUILDING

MINWORTH THERMAL HYDROLYSIS PLANT

Minworth, England

Sefechion {System]] [1855x758)

] WESEX CAPACITY ALLIANCE WATERLOO STATION

[
& YATES CONSTRUCTION, VOLVO THOR PLANT
South Carolina, USA R
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METISPLAN/SPI, LIVERPOOL LIME ST. STATION
g Liverpool, England [J on London, EM

P |


https://cdn2.hubspot.net/hubfs/209864/ASGC Dubai Arena .pdf
https://cdn2.hubspot.net/hubfs/209864/ASGC Dubai Arena .pdf
https://cdn2.hubspot.net/hubfs/209864/Customer Success/Santiago Airport-Vinci Construction Grands Projets.pdf
https://cdn2.hubspot.net/hubfs/209864/Customer Success/Santiago Airport-Vinci Construction Grands Projets.pdf
https://cdn2.hubspot.net/hubfs/209864/Customer Success/Metisplan SPI Liverpool LIme Street Case study.pdf
https://cdn2.hubspot.net/hubfs/209864/Customer Success/Metisplan SPI Liverpool LIme Street Case study.pdf
https://cdn2.hubspot.net/hubfs/209864/Customer Success/Volvo Synchro Pro Case Study aproved.pdf
https://cdn2.hubspot.net/hubfs/209864/Customer Success/Volvo Synchro Pro Case Study aproved.pdf
https://cdn2.hubspot.net/hubfs/209864/Customer Success/MWH Minworth Final.pdf
https://cdn2.hubspot.net/hubfs/209864/Customer Success/MWH Minworth Final.pdf
https://cdn2.hubspot.net/hubfs/209864/Customer Success/Wessex Capacity Alliance Waterloo Station.pdf
https://cdn2.hubspot.net/hubfs/209864/Customer Success/Wessex Capacity Alliance Waterloo Station.pdf
https://www.youtube.com/playlist?list=PLwivaFFXYOsH__SN5Q7iL1RBYd3nbxa8P
https://www.synchroltd.com/about/customer-success/

Find out more

Virtual demo
in depth demonstration of capabilities

SYNCHRO Academy
\ Free module-based online learning

2 Group training
Register for a local training or custom on-site
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BIM 2D & 3D -

Going Digital with Bentley
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Academias — Factor de cambio

Going Digital with Bentley
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BIM Advancement Academy

1. Outcomes?
~ || What are our goals?

What do we need?
How will we measure?

’,';'/l//isq,l,,

N ifi[i i
i

= o
A 2.

© Bentley Systems, Incorporated



Organisational & Asset portine of céating Guciny aeset ioforntih
Management Goals Aligned

to support whole life management of assets
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Asset Mana gement We‘ have a clear, _conctse, una(nblguous qnd
s ic Pl validated strategic plan of objectives which
trategic Plan will enable quality asset information

Better Information
Management Strategy
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ALIM We have a clear understanding of the key milestones and
Road deliverables within the asset lifecycle and that this forms the basis
oagmap of successful specification of our asset information requirements

We have clear, concise, unambiguous
and validated requirements which
enable quality asset information
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Asset Information
Requirements

Continuous Improvement & Communication
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. Asset Information We have clear, concise, unambiguous and
bew L= validated procedures which enable delivery
B Procedures of our asset information requirements
&
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B} ' - We have enabling tools/technology which
r - . *I Enabling support us establishing and maintaining
Tools our asset information requirements
]
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8 Common Data We understand the importance of creating only ‘one
- - Environment version’ of quality asset information which improves

(One source of truth) collaboration and the effectiveness of our workforce

We understand that obtaining quality asset information
requires effective people, requirements, procedures and
supporting tools/technology but is worth the investment
as it enables better outcomes and better value from assets

Bentley
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BIM Advancement Academy
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2. How do | apply it to the project?
Processes and ........c..o...... technology

1. Outcomes?
What are our goals?
What do we need?
How will we measure?
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Digital Advancement Academies

Academies Materials
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BIM Advancement Academy
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2. How do | apply it to the project?
Processes and ........c..o...... technology

1. Outcomes?
What are our goals?
What do we need?
How will we measure?
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Stakeholder Alignment
for the Asset Lifecycle
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Key Requirements %

 Compliance with Employer's Information Requirements (EIR)

* Asset Centric Workflow
— Relationships between documents and assets

* Full support for Asset Data Dictionary Document (AD4) asset registry an tag
management

* Full management control of Master and Task Information Delivery Plan
(MIDP/TIDP)

» Seamless and automated handover to Client
* Full support for PAS1192 Digital Plan of Work Framework
* Full support for BS1192 collaborative workflows
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