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*  QUEESBIM
+ “ELPROCESO”: CICLO DE VIDA DEL PROYECTO

v PRINCIPIOS GENERALES
v PROCESO GENERAL

v INTEGRACION BIM

«  POTENCIANDO DISCIPLINAS DE GESTION: IMPACTO DE BIM
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“Building Information Model”, el Modelo, es una representacion
digital de las caracteristicas fisicas y funcionales de un activo.

........

QUE ES BIM

EL PROCESO

IMPACTO

“Modelo Esta
https://g00.gl/EEBNtL https://g00.gl/5xTWUs

Building Information Modeling (BIM) son los procesos
y tecnologias utilizados para crear los Modelos.

(*)Definiciones de la American Institute of Architects


https://www.youtube.com/watch?v=_beeFtrgQJE
https://www.youtube.com/watch?v=24aC4g7No_s&list=PLwivaFFXYOsH__SN5Q7iL1RBYd3nbxa8P&index=10
https://goo.gl/EEBNtL
https://goo.gl/EEBNtL
https://goo.gl/5xTWUs
https://goo.gl/5xTWUs
https://goo.gl/5xTWUs
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NIVELES DE MADUREZ

EL PROCESO Levell Levell Level? Level3 /,'
/_/

IMPACTO E |"
iBIM| &
4] ’.'
c /
BIMs = |'
=|2|= ; z u \
=@ =|m E 'El' i
2D 3D DM yrp o |
IFC 9 /
CPIC -1 (
AVANTI
CAI BS 1192:2007 ISO BIM _ "'.
&2008/10 Bew - Richards |

User Guide ;: CPIC, Avanti, BSI |

Drawings, lines arcs text etc Models, objects, collabor§tion Integrated, Interoperable Data
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IMPLANTACION INTERNACIONAL

EL PROCESO

IMPACTO

Espana: Julio 2015, el Ministerio de Fomento
lanza la “Comision BIM”
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EL PROCESO
IMPACTO

BIM EN ESPANA: DESARROLLO ACTUAL

100% ARQ
75% STR
50% MEP

Radar (GPR) conversions
= Safely & Logistics Models
= Amimabons, rendenngs,

walkthroughs
= BiM dnven prefabncabon
= |Laser accurate BIM driven

field layout

75% PLAN.
50% CONTROL

4D

SCHEDULING
= Project Phasing
Simutations
= | ean Scheduling
— Last Planner
— Just In Time (JIT)
Equipment Delivenes
— Delailed Simulation
Installation
= Visual Vahdabon for

Payment Approval

100% BUDGET
50% C. CONTROL

5D

ESTIMATING

= Real ime conceptual
modeling and cost planning
(DProfier)

= Quanhty extraction to
suppor detaded cost
esbmales

= Trade Venficabions from
Fabncaton Models
— Structural Steel
- Rebar

— Quantity Extracbons
= Prefabncation Solubions
— Equipment rooms
—~ MEP systems
— Multi-Trade Prefabncation
— Unique architectural and
structural elements

25%

7D

FACILITY MANAGEMENT

APPLICATIONS

= Life Cycle BiM Sirategies

= BIM As-Buits

= BIM embedded O&M
manuals

= COBwe data populabon and
extrachon

= BIM Mantenance Plans and

T :

= BIM file hosting on Lend
Lease's Digial Exchange
Sysiem
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BIM EN ESPANA:

EJEMPLOS
LAVELA, BBVA

EL PROCESO . B
— T1Ey

IMPACTO & i
o, T : | :

| : 1?1 il "'"l'lﬁ] i |'|l « - e é

Nota: Hasta la fecha implantacion parcial en todos eIIos ==
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PROCESOS
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PROCESOS Y AREAS DE CONOCIMIENTO

C
v’ GESTION DE LA SEGURIDAD Y

Principios Generales SALUD

CLAIM MGT.

SCOPRAVIGT.

v" GESTION DEL MEDIO
AMBIENTEMEDIO AMBIENTE

v" GESTION FINANCIERA

v GESTION DE RECLAMACIONES

FINANCIAL MGT.

TIME MGT.

ENVIRONM. MGT.
COST MGT.

SAFETY MGT. INTEGRATION MAMAGEMENT

QUALITY MGT.

HR MGT.

PROC. MGT. COMMUN. MGT.

RISK MGT.
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PROCESO GENERAL

PRECONSTRUCTION CONSTRUCTION COMISSIONING
ITORI ITORI ITORI
CONTROL CONTROL CONTROL

ENTREGABLES PRINCIPALES

INICIACION PRECONSTRUCCION CONSTRUCCION COMMISSIONING

*  Modelo-0 e PMPlan |° Modelo-4 (As Built) e M-4 (As Built) y

EL PROCESO

PROJECT INITIATION
PROJECT CLOSURE

Proceso General

activo....
* Actade Const. * Modelos1,2&3 y

... aceptado y bajo

e PM asignado *  Permisos e Activo... operacion

Construccion
e M-5integrado en

... para revision :
o Contratos con P sistemas

contratista o
primeros
subcontratistas

Asset/Property/
Facility Mgt
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AGENTES PRINCIPALES

| DEVELOPMENT TEAM E
astesem ¥ o W cson
ELPROCESO | [ — —— L e ,
| PM TEAM | PROJECT | i
! ! MANAGER !
Proceso General T e . |
! QA/QC SAFETY & [
! Team ENVIRONMENTAL E
S I I N
. D. MANAGER __ C.MANAGER _ FEMANAGER |
| (30/6D) (4D/5D) (7D) |
- —_——_——__——____———L - _——_——_————————— - |
SOFT
ARCHITECT p— LOGISTICS SERVICES
TRADE
ENGINEER(S | HARD
() CONTR(S) ___________———— D  SERVICES

OTHER(S) e OTHER(S)
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PROCESO GENERAL

EL PROCESO I ' PROJECT INPUTS

o e GE Gao G o = = . -

(i MONITORING & CONTROL PROCESSES j
. - L _-J 1_ ::- iy .:.;u
IMPACTO INITIATION PRE-CONSTRUCTION = consTRUCT. | commaissigning | CLOSE

* WES IMAJOR DELIVERABLES = « << -« d4444 3 aaa

bl
¢

Proceso General

STAKEHGLDERS
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DESARROLLO DEL MODELO

EL PROCESO INITIATION PRECONSTRUCTION CONSTRUCTION | COMMISIONING

DELIVERABLES MODEL 0 MODEL 1 MODEL 2 MODEL 3 MODEL 4 MODEL 5
Conceptual Schematic Development Construction As-Built Operations
Proceso General MODELO
Ve
ESTATICO

(3D, 6D, 5D, 7D) NIVELES DE DESARROLLO (LOD)
MODELO 100 - 500

DINAMICO 4p, 5D)

L

(*) Non graphic information to its appropiate level of development acording to the BIM Objet/Element Matrix Table.
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LA “MODEL ELEMENT TABLE”: WBS DEL MODELO

EL PROCESO Model Element Table PRECONSTRUCTION
Identify the LOD required for each Model Element at the end of each phase, and the Model MODEL 3
Element Author (MEA) responsible for developing the Model Element to the LOD identified. Construction
Insert abbreviations for each MEA identified in the table below: SPO Sponsor, SSU Site Surveyor, LD
Lead Designer, ARQ-V Arquitecture Vendors, MEP MEP Consultant, MEP-V MEP Vendors, STR Specmf"“ssemb“e_s ”‘at_a'e A_CC“'ate inTerms °_f Si_ze' Shape, Location,
Structural Engineer, STR-V Structural Vendors, EXV-External Vendors, CM Construction manager, Quantity, and Onematl;zt:l|t£gcfnr:;::;::ncam"' Assembly, and
Proceso General —————
’ V.A. Model Elements MEA
Model Elements Utilizing CSI Uniformat L LoD NOTES
Matrix Files 3D | 4D5D | 6D 7D
B [SHELL B30 |Roofing B3010 |Roof Coverings B30 Roof 0-400|LD/ARQ-V |CM FM/ARQ-V|FM/ARQ-V
B3020 |Roof Openings B30 Roof, B2020 Window 0-400(LD/ARQ-V [CM FM/ARQ-\|FM/ARQ-V
IM PACTO C [INTERIORS C10 (Interior Construction C1010 |Partitions 1010 Wall-Interior 0-400|LD/ARQ-V |CM FM/ARQ-V| FM/ARQ-V
C1020 |Interior Doors B2030 Door 0-400|LD/ARQ-V |CM FM/ARQ-V|FM/ARQ-V
C1030 |Fittings C1010 Wall-Interior 0-400(LD/ARQ-V [CM FM/ARQ-V|FM/ARQ-V
C20 (Stairs €2010 |Stair Construction B30 Roof 0-400(LD/ARQ-V [CM FM/ARQ-\[FM/ARQ-V
C2020 |Stair Finishes C1010 Wall-Interior, B1010 Floor 0-400|LD/ARQ-V |CM FM/ARQ-V|FM/ARQ-V
C30 |Interior Finishes C3010 |Wall Finishes 1010 Wall-Interior, E10 Object 0-400(LD/ARQ-V [CM FM/ARQ-V[FM/ARQ-V
3020 |Floor Finishes B1010 Floor 0-400(LD/ARQ-V [CM FM/ARQ-V|FM/ARQ-V
C3030 | Ceiling Finishes C3030 Ceiling Finishes 0-400(LD/ARQ-V [CM FM/ARQ-V|FM/ARQ-V
D|SERVICIES D10 |Conveying D1010 |Elevators & Lifts D10 Conveying Systems 0-400| MEP-V CM FM/MEP-\| FM/MEP-V
D1020 |Escalators & Moving Waks D10 Conveying Systems 0-400| MEP-V M FM/MEP-\ FM/MEP-!

REQUERIMIENTOS ALINEADOS CON EL USO FINAL DEL MODELO

BIM MANAGER: EL PM DEL MODELO
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IDENTIFICACION USOS

INITIATION BIM USE MISIONING
BIM USE MODEL 0 MODEL1 | cOMMERCIAL AND MEDIA PRESENTATIONS  ['CPEL>
COMMERCIAL AND MEDIA PRESENTATIONS v v v
PROCUREMENT STATEMENTS OF WORKS v v v
EL PROCESO COST ESTIMATION v v PROCUREMENT STATEMENTS OF WORKS v
PHASE/SCHEDULE PLAN v v
PROGRAMMING v v COST ESTIMATION
EXISTING CONDITIONS V v
N SITE ANALYSIS v v PHASE/SCHEDULE PLAN
DESIGN REVIEWS v v
DESIGN AUDITING v PROGRAMMING
FACILITY ENERGY ANALYSIS v
CSSA STy SUALOATION SUSTAINABILITY EVALUATION
v
IMPACTO
STRUCTURAL ANALYSIS v 3D COORDINATION
ENGINEERING ANALYSIS V
COPEVALIDATION v SITE UTILIZATION PLANNING
3D COORDINATION
SITE UTILIZATION PLANNING DIGITAL FABRICATION
CONSTRUCTION SYSTEM DESIGN
DIGITAL FABRICATION MAINTENANCE SCHEDULING
SITE 3D CONTROL v
RECORD MODEL ASSET MANAGEMENT v
MAINTENANCE SCHEDULING v
BUILDING SYSTEM ANALYSIS SPACE MANAGEMENT v
AoSETMIANAGEET DISASTER PLANNING v
SPACE MANAGEMENT V
DISASTER PLANNING v
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ESTRUCTURA TECNOLOGICA

weoe
EL PROCESO |
I

Proceso General e

Schedule

IMPACTO
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EL PROCESO

Proceso General

IMPACTO

GESTION DEL DESARROLLO DEL MODELO: EL “BIM
EXECUTION PLAN”

1. IDENTIFICACION DE OBJETIVOS Y LOD OBJETIVO DE MODELOS

2. SELECCION / COMPLEMENTO DE EQUIPOS DE PROYECTO. ALINEACION CON ESTRATEGIAS DEL PLAN
PARA LA DIRECCION DEL PROYECTO (PMP).

3. DESARROLLO DE BIM EXECUTION PLAN CON, AL MENOS:
l. DESARROLLO DE “MODEL ELEMENT TABLE”
ii. IDENTIFICACION DE ESTRUCTURA TECNOLOGICA DEL PROYECTO
(PM.IS + BIM.IS)
4. IMPLANTACION DE ESTRUCTURA TECNOLOGICA PARA EL PROYECTO
5. DESARROLLO DE MODELOS “ESTATIC0S” (3D, 5D, 6D, 7D)

6. DESARROLLO DE MODELOS “DINAMICOS” (4D, 5D)
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GESTION DEL DESARROLLO DEL MODELO: EL “BIM
EXECUTION PLAN”

oo
e PLANIFICACION
o

IMPACTO

EJECUCION
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INTEGRACION
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INTEGRACION DE MODELOS EN EL PROYECTO

EL PROCESO =T o

Integracién BIM ;

IMPACTO

T L
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EXTERNAL
DOCUMENTS

2

o

]

oo
s U I,

=
2
I g
H =]
% 3 1
. i, o~ o — 8 1
EL PROCESO Easaic . f Lo i
H Y r d i - FROCEF®
n | 5 & Cornentarios
PP
2 Estrate Ia d e T
H tract
§ 5.14.3
H y

FRuANAGE

I Contratacién IP

1
|
|
1 b
1 1
1 |
| |
| |
| |
| o
: § 1 L |
. sz H g = 1 1 | .
Integracion BIM it ; £l o |
g : E L 1 o
d [ 1 = A — |
IMPACTO : o B Sl ' b |
g |
[ 5 1 I 1
EE 1 1 | |
g3 1 1 i .
a 1 1 ! -
1 [ | ¢
5 ! ! | :
s 1 o |
1 1 | .
1 1 : | :
"~ X — :
%E 1 v S
g 1 1 | | :
' ! ! :
EE :

enla \4&35 del Proyecto ~—~ \_ ‘senss

Modelos integrados

ED DREU

Design"
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INTEGRACION DE EQUIPOS: SISTEMA ACTUALES

. DEVELOPMENT TEAM E
CECEEI [ seonsor | customen
ELPROCESO [ I — — L e ,
L - - PROIECT : 5
! MANG R MANAGER !
: i L a 1
| : |
! ! QA/QC SAFETY & !
Integracién BIM E ! . Team ENV_".‘.O.':IEV.' R — |
N S R N
| D. MANAGER et C. MANAGER i FMANAGER
— BIM —
I : SOFT
ARCHITECT : LOGISTICS SERVICES
TRADE :
ENGINEER(S : | HARD
() CONTR(s) i ________fT---- D SERVICES
OTHER(S) ————  OTHER(S)
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BIM EXECUTION PLAN (BEP)

BIM Essential Guide » \ ‘ i ¥ ! et
For BIM Execu ion Plan '
ses - The VA EBIIMI Guide

EL PROCESO ol ol & EROJE T T

-
-

mEuancd e

Integracion BIM

7 It , :rx;
IMPACTO

NI BEP NI PMP BEP y PMP BEP INTEGRADA PMP
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IMPACTO EN AREAS DE CONOCIMIENTO

-...,c -
-
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INTEGRACION

v’ Andlisis de alternativas de negocio

v’Ingenieria de Valor

EL PROCESO

IMPACTO v’ Gesti
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ALCANCE

v’ Determinacion del alcance mediante un Prototipo Virtual

/ - . -
ENPROCESO Diccionario WBS mas desarollado

IMPACTO v'Mayor potenciaen el control de los entregables
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EL PROCESO

IMPACTO

TIEMPO

v Mayor potencia de calculo
v" Calculo automético de recursos
v Implementacion de principios “Lean Construction”

BASELINE I i ] SCHEDULE REVISION
- - R - _— o = =1 g . = P [ ™ o Jiaw £
| i C m— i & Sl = e t= Gl i = _—
— L
e
- e
T I'-Ei
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COSTES

v" Mayor precision en las mediciones
v' Mayor eficiencia en control certificaciones y financiacion del proyecto

EL PROCESO

IMPACTO

- - PR
| - i i A
Iy |,| o

Hml H“I!’m iy “Mn “l \ 'i\

lﬂl
m llll
Mf || “ ’I’

[23021_001_cCt7 RC Pl=-ID
E1013_005_CIP RC Slab-ID
|Ba012 0% €I RE CobmnID

o Descriptien =ource Qu: an quanay | U unit Cos olal Prica Comp. uni 2 | Costper Parent
-3 Demo Project [ [ 1000 100 IATITAAE| A 3477 17448) 0.00 [ [
{ i+ DEM P Modelled 1.09| 1.900 1.000] 100 - .00 .00 o) o0 7 s
g +o SERVICES 1.0 1000 1,000/ 100 - 2119780 & 187800 om| [T 209,976,001 sm‘n“’
| = SUBSTRLCTURE 100 1.000 1.000] 100 - 614 60087 A 61860087 0.00 .00 694,600.07 1 ey |
= a10 Foundationa 11,999.17 1000 1000 71,99977 - 5122 & 574,606.57) ) 509,968.37 T4,508.57 / - 100,00
| [~ A1010 Stzndard [ [ 004 00 - 7, 260.08 & :mmil 3 uﬁl 5417 - [
| ~ AfZ_003 Pile Cap-i0 7778 1000 1000, TRIE Y e v 7, 26305 525.29 4005530 F7.269.05 7 - 00,00
F 03.36.00.0600 Concrets finishing 1o - File Cap 140000 000 1000 17,4000 SF IR 31800 0.0 [ 408 7 Y [
& ar08.10.0600 Fine Graoe Botiom st Pile Cap 140000 v.000 poa| 740000 iF 025 & 35000) . 00 %07 CY s
E + 03.06.00.060.0 | Layout Concrate - Pita Cap 142000 1000 1000 1,200 LF 00 A 1,120.00 ] [T A0 7 Y 3015
| F o34100.0610 Strip Forms ta CIP Concrete - Pile Cap 1,580.00 0 000 1,680 SF 20 185472 000 [ T CY 4s0%
E Fr 03.11.00.060.0 Eroct Farma o CIP Concrete - Pile Cap 153000 1000 000 1,68000 SF 2 12,963.60 200 000 16675 1 GY Mm%
'a F 03.31.00.0600 Casting Concrets in place to - Pile Cap 7778 1000 1.000] TLTE CY 12160 & 450,00 o o0 721.80 1 CY 28.36%
| F 0221000600 Reinforcement Steel to - Mie Cap 7778 0108 = 7.78 TON 144135 & 1120872 1 [ 14417 1 C¥ .08
E + Atazo | Slab on Grade [ 1000 1.000) 100 #1,730.50 & 1,730.50) [X &50) 81 /- 1A
[+ ataz Epecial Foundations 8 [ 064 00 - 455,600.03 & 265, 500,01 30,00 [ 4130 7 6,62
E ) SHELL 10 1000, 1.000 100 - 2,650,580.50 A 2,650,569.50 [ 0.0 2,650,580.58 /| 76.23
|
n
| Cost Flamer Ow=kx
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CALIDAD

v" Deteccion temprana de interferencias
v" Coordinacion de informacion para construir

v" Répida inspeccion visual de obra ejecutada
EL PROCESO v .

IMPACTO
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RECURSOS HUMANOS

v Esquemas colaborativos en etapas tempranas del proyecto

v" Equipos mas cohesionados

EL PROCESO

IMPACTO v

;U!:"‘ . m ’ PMANAGER |r

PROJECT . f'

CONTROLS . 7 % .L‘-!;

- = ’
i 4 - -




RE =N '
Chggﬂ !.iﬁ\\ 4 4 A

COMMITTED TO RESULTS Empowering PMBOK principles with BIM technologies Project Management Institute

COMUNICACIONES

v"Mejora en la transmision del proyecto ante los equipos

v"Mayor adecuacion de los sistemas de comunicacion a los distintos stakeholders

EL PROCESO

IMPACTO V..




“RE NP}
C%’ N\ tWH B

COMMITTED TO RESULTS Empowering PMBOK principles with BIM technologies Project Management Institute

RIESGOS

v’ Deteccion significativa de incidencias en obra

v’ Mayor precision en la definicion de alcance, coste y plazo

EL PROCESO

IMPACTO v’ Mejor comunicacién con stakeholders extemos al proyecto

Vi

AR, Feb 18, 2004: Pipes (heating) and outiet air ducts

W] e o v] W hine

ERRORES CORRECCION
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ADQUISICIONES

v'Fomento de contratos colaborativos (Integrated Project Delivery)

v’ Determinacion de las especificaciones de los productos

EL PROCESO
IMPACTO v Menor error de interpretacion de los Vendors o T EmE e
v'Administracion de la evolucion del contrato mas eficiente e -

Grupo del producto: Faucets

F_\
\/ -’ Fecha de publicacion: 2015-05-18
LL L) -
4 MNamero de edicion: 1
Tipo: Objeto (objeto simple)

=5 Compartir <% Incrustado

Descripcidn Enlaces Relacionado Clasificacion

URL del producto: NP AniW_roca.comycatalogue/produ crsffaucetsikitchen-faucers/si ngle-leve..
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STAKEHOLDERS

v’ Optimizacion de la gestion de expectativas.

EL PROCESO v'Reglas de participacion mas claras y responsabilidades mejor definidas por fase

IMPACTO V..

Architects

Builders& NI’ L~ gl Civil
Fabricators ; . ~_ Engineers

= i Structural
Systems  / 25 ; "% \ Engineers
Engineers | ' \

BIM Manager
* PRoygctLFecYc
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SEGURIDAD Y SALUD

v Estudios anticipados de logistica de obra, protecciones colectivas, circulaciones de
maquinaria, sefalética, etc.

EL PROCESO MEDIO AMBIENTE

IMPACTO

v’ Comparativas previas y evaluaciones de gasto energético, sostenibilidad, huella de
carbono, etc.

FINANCIACION DEL PROYECT

v’ Disminucion del riesgo del proyectg

v"Mayor control en las disposiQo !

RECLAMACIONES - 5%

N~
v'Menor niimero de incidencias efloba

v"Mayor control del proyecto
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EL PROCESO

IMPACTO

EN RESUMEN...
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SIM BIM...

EL PROCESO

IMPACTO

How the customer explained it How the Project Leader How the Analyst designed it How the Programmer wrote it Howe the Business Consultant
understood it described it

How the project was What operations installed
documented

How the customer was billed How it was supparted What the customer really
needed
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CON BIM...

EL PROCESO

IMPACTO

How the customer explained it How the Project Leader

understood it

How the Analyst designed it How the Programmer wrote it Howe the Business Consultant

described it

How the project was What operations installed How the customer was billed How it was supparted What the customer really
documented needed
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