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BIM

Es un acronim (sigles) de Building Information Modeling

Building Information Modeling



Building Information Modeling (BIM)

és el procés per generar, construir i gestionar
dades al llarg de la vida del projecte mitjancant
I'Us de tecnologies basades en models enllacats
a una base de dades d'informacié del projecte.
BIM incorpora dades - fisics, ambientals,
comercials - en cada element.



BIM = CANVI DE PARADIGMA



https://twitter.com/AUssieYouTOO/status/586502934352961536/photo/1



Aparicido Noves Tecnologies de Comunicacio
Compartir fitxers

Big Data + Construccio

Ajuntar tota la informacié que tenim de materials,
productes i serveis en un sol projecte

Poder modelar en comptes de delinear
Software parametric en 3D i no extruint 2D

D’extrapolar el concepte del SIG (GIS) territorial al SIG
d’una finca

Del SIG al BIM



BIM = EFICIENCIA
| TRANSPARENCIA






BIM = Eina/Procés/Mitja
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Metodologia per un projecte

Utility corridor to be created beneath Liverpool Street ticket hall, Crossrail



Liverpool St BIM Fly-through Still

http://www.crossrail.co.uk/benefits/design-innovation#



Liverpool Street Station - western ticket hall west view structural engineering

http://www.crossrail.co.uk/benefits/design-innovation#
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Drivers de |la societat actual en el territori

e La creixent utilitat del subsol en els ciutats i per les infraestructures
* Implementacié d’EU-Inspire

e Iniciatives dels propietaris d’equipaments i les noves tecnologies

e La continua migracio cap a les ciutats i el focus cap a les Smart Cities

e Requeriment de la millora necessaria i continua de les
infraestructures

e 'aparicio de les utilitats del 3D
* Processament de les dades des d’'un punt de vista d’economia circular



La dura realitat



Previsions a I'engros en el subso

e Cablejat eléctric a Europa 1.700.000 km a I'any / Cost 200.000 milions €
e Telecomunicacions 7 milions km/any
* A afegir:

Instal-lacions geotermiques, emmagatzement térmic
Conteniment de residus sota el sol

Xarxes decentralitzades d’energia

Unitats de carrega de vehicles electrics

Sistemes d’infiltracié de I'aigua, emmagatzement aigles pluvials
Sistemes de filtracié de 'aigua

Sistemes de seguretat

Tunels per animals i arbrat

Monitoritzacié de trafic






Que ens toca fer

* Evitar les incorreccions i els projectes incomplets
e Canviar la manera de licitar els projectes i les obres
e Donar pare i mare a tots els cables, tuberies... de les nostres
ciutats i territori
e Evitar les incorreccions i els projectes incomplets
e Utilitzar tecniques no invasives per gestionar aixo:
detectar i tracar cablejat, conductes i altres estructures
modelar les xarxes
modelar el seu funcionament
modelar la seva obsolescencia
mapificar les seves connexions
planificar, optimitzar i coordinar les intervencions i les inversios



Per que és obligat passar-se al BIM?






Comenzo a construirse en 2006, pero ya en 2010 se descarto la fecha prevista
inicialmente para su apertura —noviembre de 2011-y se fijé un nuevo
calendario, segun el cual comenzaria a funcionar el 3 de junio de

2012. Organizada la ceremonia de inauguracion, con aviones programados para
aterrizar en sus pistas y con los planes de cierre de los otros dos aeropuertos de la
capital en marcha, un dia antes de la fecha programada se hizo publico que la
apertura se aplazaba de forma indefinida al detectarse, entre otros problemas,

gue no se cumplian las normas de proteccién contra incendios.

A los problemas técnicos se han afiadido diversos escandalos politicos y
administrativos, y una comision de investigacion estudia los sucesivos
aplazamientos de las fechas de apertura que se han ido poniendo sobre la mesa.

Leer mas: El alcalde de Berlin dimite por los retrasos y sobrecostes del nuevo aeropuerto. Noticias de Mundo http://goo.gl/ssq83V




El alcalde gobernador de Berlin, Klaus Wowereit, anuncié este martes que se
retira "voluntariamente" tras trece anos en el cargo, aunque no pudo olvidarse
de su "amargo fracaso": el carisimo y todavia inacabado nuevo aeropuerto, que
deberia haberse inaugurado hace tres afos en la capital alemana.

Los principales medios del pais recuerdan la trayectoria del hombre que fue en
su dia una estrella fulgurante del Partido Socialdemdcrata y que se va
dejando inconclusa la principal obra de su mandato, el aeropuerto Berlin
Brandeburgo.

El nuevo aerédromo de la capital, que debera reemplazar a los dos que
funcionan actualmente y mejorar las conexiones transatlanticas de la ciudad,
continda sin fecha de apertura a la vista, aunque se apunta ya al otofio de

2016. Por el momento, los costes han explotado hasta los 5.400 millones de
euros, mas de tres veces los 1.700 estimados en un inicio. Segun las cifras
gue periédicamente airean los medios tras los tumultuosos consejos de
administracion del macroproyecto berlinés, cada mes que pasa sin ser
inaugurado, el aeropuerto cuesta al erario publico méas de 35 millones de
euros.



http://www.europarl.europa.eu/news/es/news-room/content/20140110IPR32386/html/La-Euroc%C3%A1lmara-mejora-las-condiciones-para-la-adjudicaci%C3%B3n-de-contratos-
p%C3%BAblicos



Las autoridades pablicas gastan alrededor del 18 por ciento del PIB en la contratacion de obras, bienes o
senvicios, o gue las convierte en motores importantes a la hora de alcanzar metas sociales concretas. “Las
nuevas normas son una sefal fuerte para los ciudadanos, gue tienen derecho a saber que el dinero de la
contratacion publica se utiliza de manera eficaz”, ha dicho el ponente del PE sobre contratacion, Marc
Tarabella (S&D, Balgica).

“Las nuevas normas sobre concesiones también envian una sefial fuerte en favor del refuerzo del mercado
interior. Estas crean un marco adecuado del gque van a beneficiarse todos los actores, incluyendo las
autoridades pablicas, los agentes econdmicos v, al final, los ciudadanos de la UE. Ahora todos conoceran las
reglas del juego”, ha afiadido el ponente sobre contratos de concesion, Philippe Juvin (PPE, FR).

Mejor relacion calidad-precio

Gracias a los nuevos criterios, las autoridades publicas podran dar prioridad a la calidad, consideraciones
medioambientales, aspectos sociales o a la innovacion, sin olvidar el precio ni los costes del ciclo de vida del
objeto de la licitacion. “Los nuevos criterios pondran fin a la dictadura del mejor postor y, una vez mas, haran
de la calidad una cuestion fundamental”, ha explicado Tarabella.

Menos burocracia para los licitadores y mejor acceso para las pymes

El proceso de licitacion para las compafias sera mas simple, con un documento Unico europeo de
contratacion publica basado en declaraciones del propio empresario, lo que permitird que solo el
adjudicatario deba proporcionar la documentacion original. Esto debe reducir la carga administrativa de las
empresas en mas de un &0 por ciento, segun las estimaciones de la Comision. Las nuevas normas también
incentivaran la division de los contratos en distintos lotes para facilitar la participacion de las pymes.

Soluciones mas innovadoras

Los eurodiputados han defendido con éxito la introduccion de un procedimiento completamente nuevo para
reforzar las soluciones innovadoras en la contratacion pablica. Las nuevas “asociaciones para la innovacion®
permitiran a las autoridades publicas abrir licitaciones para problemas especificos sin anticipar la solucion de
los mismos, lo que deja margen a la autoridad contratante y al licitador para que propongan ellos mismos los
remedios.
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@ coherencia | deta 3 ;
magquinaria | mitjans auxiliars durant tot el pericde d’execucio del contracte.

c)Logistica de I'obra. Fins a un maxim de 10 punts.
PLECS DE CLAUSULES ADMIMISTRATIVES PARTICULARS PER A LA
CONTRACTACIO DE L'OBRA: Es presentara un estudi de la realitat de l'enforn, trafic, comerg i altres gue hi
puguin haver aixi com les intarferéncies que puguin sorgir i les mesures per
“ REURBAMNITZACIO DE LAY, Mn. CINTO VERDAGUER, ENTRE LA CTRA, minimitzar-les, i de la logistica de l'obra respecte als moviments interns | externs
DE MONT-RODOM | LA CTRA, DE BALENYA" del personal, maguinaria i materials.

Es valorara la coheréncia de I'estudi quan a la situacié de la zona en relacio a la
logistica proposada i la menor incidéncia respecte la poblacit i activitats.

d)implantacié del sistema BIM (Building Information Modeling) a les obres.
Fins a un maxim de 10 punts.

Es valoraran les possibles alternatives, metodologia a seguir i beneficis a
obtenir amb la implantacié d'aquest sistema de treball en cada fase de vida de
I'obra (licitacis, preconstruccid, construccio, manteniment, rehabllitacié i
deconstruccid).

e)Estudi d'assignacié de pressupostos. Fins a un maxim de 5 punts.

Es fara una previsi6 de les certificacions en funcio de la planificacié presentada,
expresada en percentatges, aixi com una evolucié al llarg del temps de les
principals aclivitats d'obra.

Es valorara la coheréncia en l'assignacio de pressupostos.

f)Millora dels processos constructius i impacte de les obres. Fins a un

Procedimant negociat amb pubicital a) pedil del contractant. maxim de 5 punts.

Tramitacis ordinara.

Expediant ndm. 101/2014-5 Es valoraran aquelles allernatives que suposin un canvi en algun dels
processos constructius sense que variin els materials amb Il'objectiu de
minimitzar afecclons, temps, o residus.
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http://www.minhap.gob.es/Documentacion/Publico/NormativaDoctrina/Proyectos/Borrador%20Anteproyec
10%20de%20Ley%20de%20Contratos%20del%20Sector%20P%C3%BAblico-%2017%20abril%202015.pdf









Reptes i objectius
per superar aquest canvi de paradigma



Repte 1

Formar-nos

Objectiu:

Facilitar a les persones i institucions i empreses el seu propi
canvi de perfil



Repte 2

Entendre que tots els agents han de participar I'abans possible
des de la mateixa programacio d’un projecte

Objectiu:

Assegurar que els nostres recursos son coneguts per tots els
tecnics que hi treballaran



Repte 3
Contratacio

Sota models col-laboratius:
Projecte i Obra i Concessio
o Projecte i Obra
o IPDs, Alliance...

Objectiu:

Transformar en corresponsables a tota la cadena d’agents que
intervenen en el projecte fins la seva finalitzacio



BIM = CANVI DE PARADIGMA

DE COM GESTIONAR
UN PROJECTE, UNA OBRA,
LA GESTIO D’EDIFICIS |
INFRAESTRUCTURES
| DE LES CIUTATS



District Information Modelling (DIM)






District Information Modelling - DIM

In the near future, the BIM era is likely to make way for District Information Modelling (DIM). To
pave the path for others, Europe has undertaken projects involving multi-disciplinary teams
from multiple nations with participants from diverse backgrounds including architecture,
engineering, philosophy, politics, sociology and geography. These participants or team
members come from both, academia and industry background.

The industrial application of DIM is expected to provide increased interoperability across a
range of software and stakeholders, digital file formats and professions, knowledge and shared
information. This would ultimately empower architects, contractors and supply chain
professionals with integrated virtual database for entire streets and districts. This is likely to
prove extremely useful in large scale urban refurbishment projects.

Difference between BIM and DIM

BIM is technologically driven, whereas DIM tends to be socially driven. DIM projects are derived
to focus on occupant engagement and stakeholders, social constructs, norms and values, team
collaboration and project management, interpersonal relationships and communication, and
value chains. To reach out to this thought process, DIM projects use brainstorming, focus
groups, conducting interviews, circulating questionnaires and surveys, and conducting
workshops. All these participatory research tools are stakeholder oriented. The data cbtained,
is then utilized to develop digital tools like DIM. All these efforts will ultimately result in
increasing the capacity of stakeholders to collaborate and interact more productively in order
to reduce waste of resources, while developing energy efficient designs.



Time to move from Smart Buildings to Smart Cities

ICT - information and communications technologies are reportedly the key players against
climate change. The teams at Horizon 2020; with nearly €80 billion of funding available over 7
years (2014 to 2020), are trying to combine real-time sensor data with BIM and GIS models, in

an effort to create district models, and to move from Smart buildings to Smart cities.

BIM is expected. and has the potential to provide massive increase in productivity, accuracy of
design, error and waste prevention; however, there are always opportunities for betterment.
Using BIM alone will not create smart buildings or cities and attain what it is designed for. The
term smart building represents modern buildings with superior technologically, equipped with
latest gadgets and sensors, hi-tech automation with centralized controls and several other
cutting edge components. But all said and done, while managing all these, we tend to forget
the main element of any building, the humans.

Let’s not forget that humans design, build and reside in buildings

But if a so called energy efficient building is not performing up to expectations, due to the
occupants or the humans inhabiting it - the question that arises is WHY? What may be the
possible causes?

* Training imparted to occupants about the use thermostats, not to use heating/cooling
simultanecusly, was inadequate?

* The design brief to the architectural design firm, by the BIM modeling services was
unclear?

* The technologies utilized for designing and developing the building construction project
was not user friendly?

The larger a construction project with multiple complexities and more shareholders makes it
all the more difficult to obtain a comprehensive all-inclusive design brief. Causes and reasons
and clarifications can be numerous, but the outcome remains that the building was not build in

a manner that suits how the residents occupy the building. The building was designed and
https://thebimhub.com/2016/05/25/building-information-modeling-bim-paves-path-for-d/#.VOYLBZGyOkp



http://www.gizmag.com/samsung-south-korea-nationwide-iot-network/43518/?utm_source=Gizmag+Subscribers&utm_campaign=fbcdb8e241-UA-2235360-4&utm_medium=email&utm_term=0_65b67362bd-fbcdb8e241-90808317



South Korea is already one of the most wired countries on Earth, and the latest effort by
Samsung and SK Telecom won't do anything to hurt that fact. The two have paired up to
roll out a commercial network dedicated to the Internet of Things (IoT) across the country.
The wireless network will serve as infrastructure for various public services and
businesses, allowing devices to gather, share and make use of data like weather and traffic

conditions.

The Korean city of Daegu will be the first to receive the network with a launch slated for
next month, serving as a test bed for national availability which is set to follow by the
middle of the year. The Daegu test will focus on setting up the infrastructure for renewable
energy, cloud platforms, electric autonomous vehicles and analytics of healthcare and

medical service data.

The project will see street lights fitted with sensors to collect pollution and weather data,
enabling them to automatically adjust their brightness and save public energy costs, similar
to the system Philips and Vodafone have been trialing. But with the IoT still in its infancy,

many potential applications likely haven't even been thought of yet.



Zoubeir Azouz Architecture.



Zoubeir Azouz Architecture.



ZAA Montreal city-center

Zoubeir Azouz Architecture



VAvA

visualizing heat islands



ifc



https://www.youtube.com/watch?v=i9p2x5ypwHO






https://metaspaceblog.com/2015/06/03/arquitecturas-para-el-sistema-sistemas-de-arquitectura/oxam_architecturerenovation_v2_byzantineafterl/



DAVESMAPPER.COM, HERRAMIENTA QUE GENERA MAPAS ALEATORIOS PARA JUEGOS DE ROL

https://metaspaceblog.com/2015/06/03/arquitecturas-para-el-sistema-sistemas-de-arquitectura/captura-de-pantalla-2015-06-02-a-las-9-33-52-p-m/
























Quin és, llavors, el format geoespacial
que creix meés rapid en el mén?



Minecraft, 70 milions d’usuaris en un any!






1. Summary (project teaser)

The eamado TAFT aims at producing guidelines about (1) the different environmental assessment
methodologies that could be applied to a district development and/or refurbishment and (2)
which ones should be better applied regarding district operation characteristics.

2. Problem statement (charter focus/purpose and scope)

Today, districts projects (refurbishment and/or construction) aim at increasing their environmental
performance, using more local resources and assessing their global impact. Actually, this kind of
projects can increase significantly their global performance by assessing different kinds of
technical and organizational solutions as the modification of the associated territory provides
many alternatives that were not possible before.

Current environmental methodologies are meant to support stakeholders to address these
challenges such as:

- Life Cycle Assessment (LCA) in order to assess global impacts and the environmental
performance.

- Water, Flow, Energy and Material Analysis (WFEMA) in order to identify local potential and
local recycling loops.

But the use of these methodologies is often considered quite complicated and expensive although
it could improve the environmental performance of the district.






Future City Pilot: History & Context

e Geospatial, Civil Engineering & BIM come perfectly together in the
Urban environment and are destined to work together



e |[dentified loss of information in the build workflow

e Opportunity to bring together CityGML and IFC and pilot the
interoperability arrangements

Cynceptual
Consthuction

© 2015 Open Geospatial Consortium



e Static models are ‘easy’ to make
e Maintaining a city model is harder

* Need for validation of new components of the model
* Model validation
e Parts of a city planning tools

Graphics: IGN France

* Dynamic models
* Associate sensor information to model components
e SWE, SOS, SensorThings

Graphics: Steve Liang, University of Calgary



Timing

Schedule Event / Milestone Date
RFQ/CFP Issued 5 February 2016
Prospective Bidder’s Q&A Webinar 18 February 2016

Deadline to submit questions on RFQ/CFP to

0OGC

26 February 2016

Proposalsdueto OGC

4 March 2016

Project Kick-off Workshop in London

12 April 2016 (Entire day)

Project Plan refined following Kick-off 18 April 2016
Workshop
Draft reports complete September 2016

Integration and Interim Demonstrations
complete

Begin October 2016

Conduct final demonstration in Barcelona

15-17 November 2016 at Smart City Expo

Final reports complete

Nov-Dec 2016

Project end date

December 2016




Documentation Deliverables

Del Funded

# Name/ Type

D1 | FCP1 Engineering Report (ER) (also send to BuildingSMART International relevant Yes
Room) The overall engineering report also includes the orthogonal or cross cutting
items. And relevant Change Requests.

D2 | Recommendations on Mapping IFC/CityGML to 3DIM Engineering Report (ER) (also Yes
send to BuildingSMART International relevant Room) and relevant Change Requests

D3 | Recommendations on Serving IFC via WFS to WFS Engineering Report (ER) (also Yes
send to BuildingSMART International relevant Room) and relevant Change Requests

D4 | Recommendations on use of TJS (aggregation of non real-time administrative data as Yes
sensor information) in 3DIM and SWE environment and relevant Change Requests

D5 [ Demonstration Script and Final demonstration materials (slide presentation and related | No*
video materials) and relevant Change Requests

D6 | Urban planning rules checking using WPS to WPS SWG Engineering Report (ER) and Yes

relevant Change Requests










http://www.mediaconstruct.fr/sinformer/le-blog-du-bim/post/4595/le-bim-point-de-convergence-
de-l-industrie-du-futur-et-de-la-strat%C3%A9gie-num%C3%A9rique-de-la-france
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Utilitzar BIM no és el final, és el principi.

Necessitarem formar-nos per aquest canvi,
necessitarem protocols per licitar,
necessitarem procedimentar com
introduim els projectes BIM dins els
ajuntaments, necessitarem veure com
traslladem informacio dels edificis en
cadascun dels nostres plans de ciutat,
necessitarem...



La pregunta ja no és si tinc
gue entrar en el BIM,
la pregunta és:

Fins quan em puc permetre no
integrar-lo en la meva Administracio?

Ignasi Pérez Arnal
ignasiperezarnal@bimacademy.es
BIMAcademy.es




