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BIM at CITA



During the last 10 years Building Information Modelling 

(BIM) has become an increasingly used tool in architectural 

design practice. The ideal that the architectural drawing 

evolves into a model that can contain information about 

its site, material and use, has presented architects with a 

new set of representations that fundamentally change the 

organisation of the design process and the partnerships 

that make up building practice. Information modelling 

means parametric modelling. Rather than informing the 

drawing in an absolute manner, the BIM model understands 

information as input parameters that can be dynamically 

changed and updated during the design process. As such, 

the architectural representation becomes inherently dy-

namic, allowing for encoded relations between its internal 

components and new feedback loops between analysis and 

design. But BIM is also a communication tool. As a shared 
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platform that crosses the professional boundaries of all the  partners in the building process, BIM allows an exchange of  information between practices. Bridging design, analysis,  process-management and costing, information modelling  is a broad tool with many aims for many people. In this  publication we present our research and teaching into BIM  as a new platform for architectural thinking. Understanding  BIM as a way of thinking rather than a particular software,  our aim has been to study the breadth of the BIM umbrella; 



from GreenBIM and environmental simulation to project  management and digital fabrication. The research projects  and teaching efforts presented here have been undertaken  by the CITA team as well as through collaborations with  academia and practice in a national as well as international  context. 



WHY BIM AT CITA: THE NATIONAL CONTEXT



The government initiative Digital Construction of 2007  seeks to support a stronger and more competitive building  industry by stipulating a new set of demands for the use  of information modelling in government owned building  projects
[1]. In this light the Danish Ministry of Culture gave  CITA a direct grant to strengthen the focus on BIM at KA  in the period 2008 – 2011. our objectives have been to  introduce and discuss the digital design concepts that BIM  involves and develop the necessary skill base at university 


[1] In 2007 the Danish government made a series of requirements for the building of public building of a certain scale. These 
 demands “…aim to ensure increased and improved knowledge-sharing between the parties of the construction sector” and in-
 clude BIM as well as electronic tendering, an IT based information exchange platform called Project web and electronic hand-over. 


http://www.detdigitalebyggeri.dk/english 
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and professional training.  



This publication shares an overview of the teaching ac- tivities and research projects as well as the many public  seminars, workshops and lectures that have been part of  this project. The publication aims to outline and discuss our  research findings, communicate our results and develop  a perspective for future research projects into BIM and  complex information modelling. 



WHAT IS BIM AT CITA



The research and teaching into BIM at CITA has fallen 

into three categories. With a focus on Process Modelling, 

Green BIM and Cross Disciplinary Collaborations we have 

studied how these fields are challenged by the emergence 

of this new information platform. Process Modelling ex-

amines the changes to the design process as parametric 

and information based modelling. It expands the design 

process allowing direct a linkage and transfer of informa-

tion so that shop drawings and digital fabrication data 

can be directly derived from the model. In projects such 

as It’s a SMAll world and lamella we explore design as a 

process of system design and how new pipelines are cre-

ated between the different phases in the design process. In 

Green BIM we investigate how information modelling and 

the incorporation of environmental or material simulation 
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can lead to better design decisions in the early design  phase. Introducing performance driven design we work  with parameteric- and information based sketch tools  based on local data that can serve as a platform for a more  environmentally sustainable building practice. In projects  such as Distortion and Dermoid we have been investigat- ing the incorporation of acoustical and material simulation  as active design parameters. Finally in Cross Disciplinary  Collaborations we have been exploring BIM as a shared  tool that can bridge between different practices and their  particular design traditions. For BIM to have real conse- quence for the building industry it needs to become a truly  shared method where information is continually exchanged  between the processes of design, analysis and realisation. 



Through collaboration and dissemination events such as  the BIM Camp, Creative Data Seminar and BVU Net we  have explored the boundaries of these practices and the  new shared languages that are emerging. 



A FUTURE PERSPECTIVE 



With a focus on architectural practice our aim has been to 

understand how BIM can support creative design practice 

while ensuring a better and more informed design environ-

ment. Our findings lead us to understand computation as 

a way of shifting design practice into the dynamic, the 

flexible and the informed. But BIM also holds its own inher-

ent problems. As unified representations the size of our 

models expands.  They become bigger as they incorporate 

data from the multiple practices that make up the building 



(11)13



industries, they become longer as they extend to include 

more of the building phases and they become deeper as 

they address a wide array of topics from environmental 

simulation, analysis to digital fabrication. This results in 

a dramatic increase in complexity and poses fundamental 

questions to the organisation of the model. To work with 

large sets of data, to simulate and to analyse these in 

ways that meaningful to their designers, collaborators 

and clients, necessitates the rethinking of how the model 

itself is presented. The future for BIM is therefore to find 

answers to how BIM can become a critical and creative 

tool by which we can engage with high degrees of com-

plexity. If BIM relies on the heritage of the 3 dimensional 

representations, echoing the dimensions of the drawing 

board, we ask what are the other modes in which we can 

understand these complex models. How can ideas of dy-

namic distribution, networking and nesting become part 

of a vocabulary by which we can design? 
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RESEARCH
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CITA has a dual research model. on the one hand CITA  works through applied research focussing on professional  partnerships and practice led research questions with  direct implementation in mind. on the other hand CITA  understands computation as a ground research ques- tion. Querying the underlying conceptual and intellectual  consequences of computation enables us to discuss and  understand the potential for these tools to develop our  practice. Through a research-by-design model engaging  directly in the design and development of working probes  and full scale demonstrators our aim is to understand  technology as something we create rather than something  we use. 



our focus on BIM has therefore had a two fold approach. 



The applied research strand has focussed on building  networks with academic and professional partners within  the field of architecture and engineering so as to establish  common research problems and understand the national 
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context of BIM as a practice based tool. our focus here has  lied on BIM in the early design phase. The ground research  strand has focussed on understanding the expanded role  of the digital model. Through implemented design projects  such as Distortion, Persistent Model and lamella our aim  has been to understand the concepts and techniques in  information modelling focussing on system design, net- worked modelling and digital fabrication. 



BIM has a strong base in CITAs research training. over 

the three year period we have established three parallel 

PhDs in information modelling each with their own focus 

and research questions. one of the PhD is a fully funded 

academic PhD focussing on the conceptual consequences 

of the emergence of a new design paradigm. The two other 

PhDs are industrial collaborations with leading national 

design practices and focus on applied research problems, 

centring on a professional context and engaging with 

contemporary problems in design practice.
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Brikker til en ”bimmet” skitsering



INTERVIEW WITH ODILO SCHOCH (CITA) IN ARkITEkTEN JUNE 2010



”Arkitekter kan sagtens skitsere kreativt i et BIM-værktøj. Udfordringen ligger i at  skabe en struktur og et workflow, som støtter skitseringen og giver tid til det kreative”,  konkluderede Sara Asmussen og Bengt Kalderén i sidste bips-nyt – med baggrund i  erfaring-erne fra en arkitektworkshop i efteråret.



Netop det at få arkitekterne til at bruge BIM-værktøjer i de tidlige designfaser og  skabe sammenhæng ind i den egentlige projektering har været et centralt tema i den  forskning og undervisning, som den svejtsiske arkitekt odilo Schoch i to år har udført  på Kunstakademiets Arkitektskole. Med udgangen af januar er odilo rejst tilbage til  Svejts for at tiltræde et professorat på Fachhochschule Bern, hvor han skal stå i spidsen  for et nyt institut for digitale byggeprocesser. Men i løbet af sine to år i Danmark nåede  den svejtsiske arkitekt med det krøllede hoved at sætte spor både på skolen på Holmen  og i den danske arkitektverden og med et skarpt blik danne sig sit eget indtryk af den  byggedigitale situation i Danmark. Bipsnyt nåede lige at fange odilo Schoch på hans  sidste arbejdsdag på Holmen.



The Swiss architect Odilo Schoch asks his Danish colleagues to cross the “bips 

line” and create a better relation between design and construction. Architects 

should have modeling tools in the early design phase – and should be more aware 

of their methods and processes.
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- Hvordan kan arkitekterne med udbytte anvende digitale modelleringsværktøjer i  skitseringen?”



”Det hurtige svar vil være: Ved at begynde at bruge dem. Det er en del af pointen men  også kun en del af den, for der er mange forhold, der spiller ind.”



”Et af dem er, at vi savner kvalificerede værktøjer, der er udviklet specifikt til at under- støtte arkitekten i skitseringsfasen. Der er en lang række værktøjer, man kan bruge  SketchUp, Ecotect, ArchiCad, Revit for at tage nogle eksempler som hver især giver  arkitekten nogle muligheder, så det gælder bare om at prøve dem af, hele paletten. 



Men ingen af dem er udviklet til akkurat det formål at imødekomme arkitektens behov  for et modelleringsværktøj til de tidlige designfaser.”



RUM FøR kONSTRUkTIONER



”De fremherskende BIM-værktøjer er skabt til at designe og specificere konstruktioner. 



De er ikke skabt til at designe rum. Men det jo bygningens rum, arkitekten i første  række interesserer sig før. og når bygningen står færdig og bliver taget i brug, er det  bygningens rum, som brugerne tager i besiddelse. Det er arkitektens faglighed at favne  dette spænd, og defineringen af rummet er centralt. Materialerne er selvfølgelig vigtige  for designet men de kommer efter. I de indledende stadier handler først og fremmest  om rum.”



Men det er jo netop modelleringsværktøjernes allerstørste fortrin, at arkitekten her for  første gang har et værktøj, som sætter ham eller hende i stand til at arbejde frit med  sine rum, modellere og flytte rundt på sine parametre i ét væk. Så hvad er problemet?”



Netop det, at værktøjerne indtil nu hovedsageligt er rettet mod at designe de bygn-

ingsdele, der omslutter rummene - ikke rummene i sig selv. Der er jo en grund til, at 

SketchUp er blevet så populært. Det er ikke et BIM-værktøj, og det er ikke præcist, men 

det er enkelt at bruge og gør det nemt at modellere simple voluminer og rum. Men det 

ændrer ikke ved, at vi savner værktøjer, som kan gøre det samme for skitseringen som 

Revit for konstruktionsdesignet. Selvfølgelig kan man anvende Revit til at skitsere, når 

man behersker det og er kreativ – men det er ikke skabt til det. Hvis jeg vil indsætte 

et vindue i min facade, vil den først have mig til at definere en række parametre, som 

i denne fase er mig inderligt ligegyldig!”
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”BIPS-BLOkERINgER”



Værktøjerne er dog kun en del af problematikken, understreger odilo Schoch. Han  oplever hos mange arkitekter en indgroet skepsis over for at tage modelleringsværk- tøjerne til sig i skitseringen. Der ligger en forforståelse af, at værktøjerne i sig selv  bliver styrende for processen. ”Og arkitekter hader at blive styret af prædefinerede  processer”, bemærker odilo Schoch:”



Det ser jeg også i holdningen til bips-standarderne. Da jeg kom til Danmark for tre  år siden, rejste jeg rundt til forskellige tegnestuer og arkitektmiljøer for at stikke  fingeren i jorden. Her slog det mig, at mange oplevede bips-regelsættene som noget  begrænsende, noget der pressede en bestemt proces ned over hovedet på dem. På  samme måde havde mange en opfattelse af, at de digitale værktøjer begrænser deres  frihed i processen. Det er jo ikke tilfældet, tværtimod, men det afgørende er, at mange  har denne forståelse af, at ”bips’ede” digitale processer dræber kreativiteten.



 - Hvor kommer den opfattelse fra?”



Jeg tror, det hænger sammen med den måde, Det Digitale Byggeri og bips fra begyn- delsen blev kommunikeret på. I dag er det anderledes, men tidligere handlede det mest  om at anskue projekteringsprocesserne som en produktion – at ordne og strukturere,  klassificere osv. Så mange oplevede, at hele set-up’et, værktøjerne osv. retter sig mod at  strukturere og sætte ting i kasser – hvad arkitekten ikke ønsker i de tidlige designfaser.”



”BIPS-LINJEN”



Mange arkitekter kunne dog med fordel blive bedre til at strukturere deres arbejde  i skitseringsfasen, og derved også blive mere bevidste om, hvad det egentlig er, de  gør, erfarede odilo Schoch, da han sidste år var med til at gennemføre en tematisk  undersøgelse for tidsskriftet Arkitekten:”



Vi er ikke vant til at forklare i detaljer, hvad vi gør og hvorfor vi gør sådan. Mange ser 

det som et vilkår i den kreative proces. Men når man ikke er bevidst om sine egne 

metoder og processer, bliver det svært at hjælpe kreativiteten på vej. De, som er i stand 

til at identificere fordele og ulemper ved den måde, de arbejder på, er også bedre til at 

kommunikere det i samarbejdet med andre. og kommunikation er essentiel i arkitekters 

samarbejde. Klarheden i kommunikationen er afgørende. Hvordan kommunikere din 

designidé? Traditionelt gør vi det ved hjælp af skitser og tegninger. Men hvis vi ønsker 

at udnytte fordelene ved en digitalt understøttet arbejdsproces, må vi lære at kom-

munikere det den vej rundt også.”
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odilo Schoch har iagttaget, at der i danske arkitekters praksis er et skarpt skel mellem  den “frie” skitseringsfase og den bundne projekteringsfase. ”bips-linjen” eller “Friborg- linjen”, kalder han dette skel, fordi Gunnar Friborg i 2008 gjorde det klart for ham, at  DBK og bips-paradigmer og regelsæt alle retter sig mod de faser, der ligger efter det,  man på Arkitektskolen især beskæftiger sig med.



”Jeg drog derfor den konklusion, at man i Danmark øjensynlig ikke mener, at BIM har  noget at gøre med de tidlige designfaser. IKT-bekendtgørelsen stiller krav om DBK,  men der er ingen krav om at arkitekten anvender BIM i de tidlige designfaser, hvor de  afgørende valg i forhold til byggeriets omkostninger og bæredygtighed bliver truffet”,  påpeger odilo Schoch.I sin undervisning og forskning på CITA, KA’s Center for IT og  Arkitektur – har han netop været optaget af at identificere redskaber og workflows,  som kan støtte de kreative processer og samtidig pege frem mod de efterfølgende  faser tværs over “bips-linjen”: “Vi har siden 2008 prøvet at fokusere på, hvordan vi  kan “bimme” den tidlige designfase og det er noget af det, som vi gerne vil bringe ind  i samarbejdet med det nye videncenter”, fortæller odilo Schoch.



PARAMETRENE På PLADS



Han står ikke klar med en fix og færdig workflow-model, som linker ind i projekteringen. 



I hvert fald ikke en, som uden videre kan udmøntes i et nyt bips-paradigme. Men han  har, sammen med ph.d forskere i afdelingen, udviklet en konceptuel tilgang, som man  har forsøgt at implementere i undervisningen.



“Skitseringen er jo en proces, hvor nogle abstrakte tanker gradvist gøres mere konkrete. 



Det handler om dels at håndtere de parametre, der er givne for opgaven - dels de indfald 

og ideer om opgavens løsning, der opstår undervejs. Vi fandt ud af, at diagrammer, 
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flows, skitser – alle former for abstrakte illustrationer af et givet emne eller en given  idé – var nyttige værktøjer. og vi begyndte at lære de studerende mind-mapping som  et værktøj til at overskue og kommunikere abstrakte tanker for derigennem at blive  bevidst om, hvad der er det centrale i mit design. Er farven grøn afgørende? Er døren  i endevæggen vigtig? Hvor stor skal den være, for at være vigtig? Ved at definere  nogle nøgleparametre i vores designidé begynder vi at få greb om de parametre, der  er vigtige for os – og relationerne mellem dem. og det leder ret frem til en forståelse  af, hvordan man kan have fordele af at anvende et parametrisk værktøj, som BIM jo  er. For BIM handler jo først og fremmest om at håndtere alle de mange parametre, der  indgår i et byggeri – og relationerne mellem dem”, påpeger odilo Schoch.



En anden udfordring er at håndtere da mangefacetterede interfaces i processen: Mellem  de deltagende personer, mellem forskellig software og gennem de faser, processen  gennemløber: “Hvis vi ønsker at etablere en digital kæde, som sikrer, at information fra  de tidlige faser kan føres videre frem i processen – sådan at vi tidligt i processen kan  lave energianalyser, cost-analyser osv. og siden også gå tilbage til dem – må vi finde  ud af at slå bro over de interfaces, som ofte koster informationstab og som blokerer 
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Kochendörfer, B.; Viering, M.; liebchen, J. 2006. Bau Projekt Management, B.G. Teuber Verlag, Wiesbaden 2006
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for en sammenhængende proces. Vi må udvikle værktøjer og applikationer, som kan  hjælpe os. Men vi må først og fremmest udvikle vores egen procesforståelse”, mener  odilo Schoch.



gENNEM SVEJTSISkE BRILLER



Gennem sine svejtsiske briller har han under sit ophold på Holmen identificeret to  forhold ved den danske arkitekttradition, som han ser som problematiske i forhold til  at ”bimme” de tidlige designfaser:



”Sammenlignet med den tysk-svejtsiske arkitekttradition har de danske arkitekter ikke  den store tekniske eller håndværksmæssige forståelse for, hvordan et hus er skruet  sammen – i hvert fald ikke, når vi møder dem på arkitektskolen. Det er den grafiske –  billedmæssige forståelse af arkitektur, der er fremherskende, arkitekten som kunstner.”



”Men i dag kræver Universitets- og Bygningsstyrelsen en IFC-model, når de udskriver  en konkurrence eller bestiller et byggeri. De vil vide, hvad bygningen koster og hvor  meget energi den bruger. Når arkitekten så skal ind og arbejde med nye værtøjer som  fx Ecotect, stiller det ofte krav om en byggeteknisk indsigt på et højere niveau end  man har været vant til i den danske arkitektskoletradition. Du skal fx kunne håndtere  spørgsmål om u-værdi. Det kan halvdelen af mine studerende som udgangspunkt ikke.”



Anvendelsen af BIM-værktøjer, for eksempel ved konkurrencer, vil give arkitekten en  bedre forståelse af sit design – og dermed også bedre projekter, mener odilo: ”For  man er nødt til at kende relationerne mellem de designede elementer og ”rum”, og  BIM-værktøjerne introducerer i designfasen nogle ikke-grafiske kvaliteter som fx  energieffektivitet eller bevægelsesstrømme, som i sidste ende resulterer i et bedre  design-koncept”, siger odilo Schoch.



”Så nytter det jo ikke at den første software, de studerende bliver introduceret til, er  Adobe’s Illustrator og Photoshop. På den måde lærer de jo at se en væg som fire linjer  på en flade – ikke som et objekt! Vi har her på skolen otte studieafdelinger. De fem af  dem ignorerer som udgangspunkt BIM-udviklingen i den forstand, at de ikke forholder  sig til, hvordan BIM ændrer vores forudsætninger.”



”Skolens ledelse er dog heldigvis nu opmærksom på det, og der er indført nogle obliga-

toriske kursusforløb, sådan at alle lærer om BIM – og om u-værdier. og de studerende 

selv er parate. Jeg har i de sidste ni måneder haft 450 studerende på kurser i BIM, som 

har lært at bruge simple BIM-programmer til at teste deres design. Det indebærer også, 

at de ikke bare har et billede af det hus, de skitserer, men en rumlig og byggeteknisk 
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forståelse. De bliver ganske enkelt bedre til at diskutere deres design, fordi de bedre  forstår deres design. Det er egentlig alt hvad jeg ønsker!”



- Hvad vil du foreslå de arkitekter, som gerne vil følge dine ideer i forhold til de tidlige  designfaser?



”For det første at se på deres egne processer, og spørge sig selv og hinanden, hvorfor  de gjorde, som de gjorde. Hvad var det, der fik det til at lykkes – eller ikke lykkes. Og  blive ved med at spørge ind til det. Det kan blive fantastisk meget klogere på sine egne  processer af. Samtidig skal man kaste sig ud i at af-prøve de forskellige værktøjer, der  trods alt findes, og undersøge hvilke, der passer bedst med sin egen og tegnestuens  workflow. Og så må man lære at mestre sine værktøjer, sådan at man kan designe  det, man vil. Kan man ikke det, bliver man frustreret. Men det er ikke noget nyt for  arkitekter – vi har altid skullet lære at mestre vores værktøjer. Nu er det bare nogle nye.”



Interview by Poul Høegh østergaard in collaboration with bips 
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NETWoRK ACTIVITIES
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The network activities undertaken over the 3-year period  have been core to the research effort. The network has  been fundamental to better understand the national as  well as international context for working with BIM. our  aim has been to build a cross disciplinary network that  is representative of the breadth of the field, engaging  architecture and engineering from both academia as well  as highly specialised computation focussed practices and  established national design practice. 



With a strong focus on dissemination and exchange we  have arranged a series of network events that have sought  to bring partners together, foster discussion and enable  sharing of working practices and problems. Through hands- on events such as BIM-Camp and BIM-day-at-KEA we have  deliberately merged direct skill based teaching with debate 



NETWORk ACTIVITIES
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and reflection. Our aim has been to support the creation  of an open environment, support the development of BIM  skills in offices while offering an international perspective  and debate. 



The network furthermore aims to mature key partnerships  into new research collaborations. The network has been in- strumental in developing academic relations to the Danish  Technological Institute, to ETH, Zurich as well as to the  practice based partners 3XN, JJW, Erik Møller Tegnestue  and KHR all of which CITA now engages in second stage  collaborations.


EBST, Erhvervs- og byggestyrelsen


KEA, København erhvervsakademi
 IHK, Ingeniørhøjskolen i København


BTH, Byggeteknisk højskole i Haslev


UBST, Universitets- og byggestyrelsen
 SES, Slots- og ejendomsstyrelsen


BVU-net, Byggeriets viden- og 
 uddannelsesinstitutioner
 Danske Ark


Dansk Byggeri


Arkitektskolen i Aarhus
 DTU


Aalborg Universitet
 Bips


Teknologisk Institut


Snøhetta
 Oslo
 Krook & Tjäder 
 Malmö


PLPArchitecture
 London


Zaha Hadid
 London
 Foster & Partners
 London


La Sapienza 
 Rome
 NTNU 
 Trondheim
 ETH 
 Zürich


International
 National


Academia Practice



CITA


Gottlieb Paludan
 Poulsen & Partnere
 BIG


C. F. Møller
 HLT Henning Larsen
 CCO


Dissing+Weitling
 Juul + Frost
 3XN


Arkitema
Cubo Arkitekter
KHR
JJW
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BIM-CAMP / BIM-LOgE


The idea of a BIM-Camp and a BIM-loge was de-
 veloped in order to gather interested students and 
 professionals  from  the  fields  of  architecture  and 
 construction in a focused and creative environ-
 ment. The first BIM summer camp was realised in 
 2009 as a four-day workshop at the Entreprenør-
 skolen in Ebeltoft/Denmark. The workshop invited 
 50 participants, all with a strong interest in digital 
 construction and architectural design. Daily pres-
 entations from experts from the building industry 
 and research gave insight into the possibilities of 
 the latest BIM technologies and software. The 
 workshop was driven by hands-on tutorials skilling 


up participants. This approach situtated the dis-
 cussions in a informed and constructive relation to 
 the discussed themes. 


Creating an environment of learning and immedi-
ate testing in groups added an important social 
dimension to the BIM-camp that allowed a new 
professional network to emerge. The informal at-
mosphere and the practical and problem-based 
design-led teaching agenda allowed interaction be-
tween participants from the different fields of ar-
chitecture and engineering. This informal network 
formed the basis for further exchange between 
research, students and professionals. The success 
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of  the  first  workshop  allowed  us  to  repeat  it  in 
 2010 and 2011. In 2011 the BIM-Camp moved 
 to Copenhagen and took place at The Royal Danish 
 Academy of Fine Arts, School of Architecture.


As an addition to the annual BIM-Camp, we intro-
 duced the BIM-loge. This more formalised network 
 provides the opportunity for participants to meet 
 each other on a more frequent basis. The BIM-
 loge is open for everyone with an interest in archi-
 tecture and building information modelling. The 
 events take place in informal locations in the Co-


penhagen area where invited speakers give a short 
 inspirational presentation in pecha-kucha format, 
 followed by discussions and a drink. 


BIM-Camp and BIM loge were initiated by Anders 
 Hermund, CITA and Asbjørn levring, Danish Tech-
 nological Institute.


Dates


29 June - 02 July 2009
28 June - 01 July 2010
27 June - 30 June 2011
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CREATIVE DATA SEMINARS  


In August 2010 CITA and Institute 4 at the Royal 
 Danish Academy of Fine Arts, School of Architec-
 ture held the public seminar series “The Creative 
 Use of Data in Architecture”. The three seminars 
 were aimed at a national audience, and introduced 
 them to local and international speakers who pre-
 sented their experiences with Building Information 
 Modelling.


The premise of the seminars, was that architec-
 ture holds in difference to many other industrial 
 fieldsa  highly  specialised  and  individualised  prac-
 tice. In architecture, each practice and each project 
 possesses its own design specifications, priorities 


and methodologies. The guiding question for the 
seminar series was to explore how this inherent 
diversity  can  be  reflected  in  building  information 
modelling.  This  new  need  for  case-specific  data, 
challenges the foundations of contemporary BIM 
practice  that  is  defined  around  shared  standards 
and libraries. The invited presenters discussed 
their practice developing bespoke design tools for 
information based design, building implementa-
tion  and  fabrication.  Reflecting  on  the  future  of 
architectural design practice, they discussed how 
the role of the architect changes with information 
modelling as this might positions the practice as a 
tool maker in addition to being tool users. 
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The seminars consisted of three full-days of lectures 
 featuring practitioners and theoreticians with differ-
 ent architectural background. Spanning from urban-
 ism, to engineering, building technologies, graphic de-
 sign, film, virtual environments, computer science and 
 gaming, presenters were invited from Europe and the 
 United States. The lectures were open to the public 
 and well attended by students and the professional 
 network. 


Dates  


Creativity in Sustainability: 10 August 2010 
 Parametric Creativity: 17 August 2010 
 Integrated Creativity: 24 August 2010


lectures 


Brian Edwards - Kunstakademiets Arkitekt-
 skole - Institute 2 - Denmark, lars Junghaus 
 - University of Michigan - USA, Ulrich Grass-
 mann - Baumschlager -Eberle Architects - St. 


Gallen - Switzerland, Asbjørn Levring - Teknol-
ogisk Institut - Denmark, Sebastian Gmelin - 
Aarhus Arkitektskole - Denmark, Eilif Hjelseth 
- Standards Norway / UMB oSlo - N, David 
Stasiuk - USA, Jan Hendrik Hansen - WHIST 
Zürich - Switzerland, James Harty - KEA - Den-
mark, Martin Tamke - CITA - Denmark, Lorenz 
Lachauer - ETH Zürich - Switzerland, Peter 
Dang - Snøhetta Architects - Norway, Søren 
Nielsen - Vandkunsten - Denmark, line Rah-
bek - linerahbek.com - United Kingdom 
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BVU NET: kNOWLEDgE CENTRE & BIPS


Byggeriets Videns- og Uddannelsesinstitutioner – 
 BVU.net.dk is a network consisting of the knowl-
 edge- and educational institutions of the Danish 
 building profession. CITA is an active member of 
 this community that aims to build up awareness 
 and understanding of the ongoing paradigm shift 
 that accompanies the digitalisation of the architec-
 tural profession.


The network has been founded in order to further 
 collaboration between the founding institutions 
 in the areas of research, teaching and dissemina-
 tion. The partners of the network hold knowledge 
 of methods and techniques to increase buildings 


practice level of quality and productivity through 
 the use of digital techniques. In order to share this 
 knowledge, the network establishes a common 
 ground for concepts and terminology and qualifies 
 the participating institutions.


BVUnet.dk aims to support its participants 
through activities directed at the training of indi-
viduals, specialised boards as well as events open 
to a broader public. All these activities deal with 
contemporary and future questions that arise 
through the interdisciplinary understanding of BIM 
processes.
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The BVU.Net.dk is now consolidated. Since Janu-
 ary 2011 it has attained a formal structure that 
 includes a secretariat and multiple organisational 
 levels that coordinate the manifold activities in the 
 network and disseminate them via the mutual web-
 page http://bvunet.dk/


Collaborators 


Kunstakademiets Arkitektskole, Arkitektskolen 
 Aarhus, KEA – Københavns Erhvervsakademi, 
 SBi – Statens byggeforskningsinstitut, Aalborg 
 Universitet, SmartCity DK, DTU – Danmarks Tekni-
 ske Universitet, Arkidata, VIA University College, 


Aarhus Universitet, Erhvervsakademiet lille-
bælt, Erhvervsakademi Sydvest, EUC Sjælland 
Byggeteknisk Højskole, IHK – Ingeniørhøjskolen 
København, Ingeniørhøjskolen i Aarhus, TI – Te-
knologisk Institut, UCN University College Nord-
jylland, Byggeriets Uddannelser, Byggecentrum, 
Videncentret Bips.
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BIMDAY AT THE COPENHAgEN SCHOOL OF DESIgN AND TECHNOLOgY (kEA)


This one-day event at KEA was directed at students 
 giving them insight into the future requirements of 
 the building industry. It aimed to demonstrate the 
 current use and implementation of BIM in practice 
 and outline the paths by which educational institu-
 tions provide relevant skills and knowledge to their 
 students. 


The BIMday included presentations and short 
 workshop-sessions from both industry and educa-
 tional institutions. The aim of the CITA workshop, 
 undertaken by Anders Hermund, odilo Schoch and 
 Morten Myrup, was to discuss the role of diagrams 


in sketching and architectural modelling. The work-
shop is based on Anders Hermund´s PhD research 
into techniques that allow diagrams to contain pa-
rameters based on facts as well as on intuition.Par-
ticipants were introduced to methods that allow ar-
chitectural designers to transfer atmospheric ideas 
into a building. A hands-on three-step approach 
was presented, resulting in a set of paper models 
that were discussed amongst the participants for 
their atmospheric and communicative value.  
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Dates  


18 March 2010
 Presentations  


Søren Nielsen – Tegnestuen Vandkunsten, Morten 
 Alsdorf & Niels Treldal – Rambøll, Stig Mikkelsen 
 – Dissing+Weitling, Clars Danvold – Slots- og 
 Ejendomsstyrelsen, Asbjørn levring – Teknolo-
 gisk Institut, James Harty – Københavns Erhverv-
 sakademi, Ib Kaa – BIMbyen.dk, Markus lampe & 


Flemming Vestergaard – DTU Byg, odilo Schoch 


& Anders Hermund – Arkitetkskolen.
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gREENBIM – kNOWLEDgE VOUCHER


The Green BIM project is a collaboration between 
 the architectural practice Poulsen & Partner Archi-
 tects (P+P), the Danish Institute of Technology 
 (DTI) and CITA. With a focus on energy and envi-
 ronmental simulation and optimisation, the aim is 
 to transfer state of the art research-based meth-
 ods and technologies to professional practice. The 
 guiding question for the collaboration is how the 
 introduction of BIM processes in the schematic 
 design phase can enable a professional practice to 
 take better energy and climate related decisions.


During the collaboration a holistic design process 
was developed and implemented that reflects the 
specific needs of P+P. This process was based on 
a constant dialogue and exchange between the 
projects  partners.  The  first  steps  in  the  project 
looked at the competencies, processes and argu-
mentations  that  form  the  existing  workflow  at 
the  office.  Simultaneously  the  offices  application 
area was strengthened through the improvement 
of skills, workflows and interfaces of BIM related 
tools that are already in use at P+P. This includ-
ed Ecotect Analysis, Revit architecture, the light 
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simulator Radiance and CFD- tools. The collabora-
 tion continued with the development of a design 
 manual for the office. BIM and energy related tools 
 and processes that supplement the design process 
 at P+P were selected and introduced to the office. 


The key to success in the project was the insight 
 and  knowledge  about  the  offices  processes  and 
 applications. This was prominently gathered 
 through the collaboration in projects. Here DTI and 
 CITA participated successfully in design projects at 
 P+P architects.


Collaborators  


Danish Institute of Technology, Poulsen & Partner 
 Architects, CITA 


Project leader 


Asbjørn levring, Danish Institute of Technology
 Dates  


2010-2011
 Funding  


The Ministry of Science and Innovation. 
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RESEARCH PRoJECTS IN BIM
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RESEARCH PROJECTS IN BIM



The research projects into BIM follow a research-by-design  model. Exploring the use and implementation of informa- tion models, these externally funded projects seek to  develop their own information tools by which localised  problems within the BIM umbrella can be explored. 



The projects are developed through a set of professional 

collaborations with industry partners in practice and aca-

demia. Developed for exhibition contexts such as the digi-

tal.material exhibition in oslo and the Research-by-Design 

exhibition in Copenhagen, the projects are to be understood 

as speculative probes that query the nature and potential 

of information modelling. The exhibition context allows 
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dissemination to a wide audience of interested parties as  well as the broader public. The projects hold a clearly de- fined research focus that allows them to isolate particular  inquiries from the complexity of architectural design. 



The projects explore the idea of the networked informa- tion model. Each project develops its own bespoke design  system into which direct information can be parsed. 



Rather than assembling all information into one unified  representation, the projects seek to understand informa- tion as distributed across multiple computational nodes  arranged and interfaced to exchange information at critical  stages. The parametrically defined system design allows  the design process to retain its inherent flexibility, enabling  multiple design directions to be evaluated and discussed. 



The projects all hold a special focus on mass-customisation 

and digital fabrication develop design tools that can output 

directly to the CNC tools of the manufacturers.



(42)“It’s a SMAll world” examines the development 
 and implementation of generative design and pro-
 duction systems that can hold the wide range of 
 information a building project consists of. In 2009 
 CITA was asked by the Danish Design Centre to 
 develop the design for the “it’s a SMAll world” 


exhibition. The design centres around 6 exhibition 
 scenarios designed as part-stages onto which the 
 exhibited artefact were placed. We used the task 
 to investigate the programming of building infor-
 mation models, gain experience with digital fab-
 rication methods and create a seemless link be-
 tween design and production. 


The project furthermore allowed us to set up a 
 new collaboration with industrial partner Sign 
 Partner, Esbjerg and was shaped by the real world 
 restraints of a limited budget and time constraints. 


The task: designing for different scales:


“It’s a SMAll world” is a cross disciplinary exhibi-
 tion show-casing the work from the fields of archi-
 tecture, design and crafts. The exhibition was de-
 veloped by a team of three curators from the Dan-
 ish Design Centre, the Danish Architecture Centre 
 and Danish Crafts. Initiated by the Danish ministry 
 for Economy and Industry, the exhibition is devel-
 oped for international showcasing necessitating a 
 light-weight and transportable design. 



IT’S A SMALL WORLD



(43)45


1
 1


2
 2


3
 3


AC
 BA


CB


1 2 3 4


1


2


3


4


Step 1:


Defining overall grid


Step 2: 


Construct control surfaces


Step 3: 


Generate pattern


Create geometry to fill out areas 
 between recursions within diamonds
 Check current recursion level by 


measuring size of input geometry
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The developed exhibition concept is based on the 
 generative design system. The system is para-
 metrically controlled, and by defining the variables 
 of the design setups, the structure “grows” in re-
 sponse to the particular needs of each exhibited 
 object. 


our task was to design and implement a custom-
 made generative tool establishing a common digit-
 al platform between architects, engineers and pro-
 ducers. This enabled a direct feedback to structural 
 analysis and finally the generation of the fabrica-
 tion files. The information model creates an inter-
 disciplinary platform enabling new collaborations 
 between architect, engineer and manufacturer. 


Principal Investigators  


Mette Ramsgard Thomsen, Martin Tamke, Jacob 
 Riiber Nielsen (CITA).


Dates 


The exhibition was first shown at the Danish 
 Design Centre (August 2009 – April 2010) af-
 ter which it toured throughout Asia and South 
 America.


Sponsors 


The travelling exhibition is a development project 
in collaboration with the Danish Design Center, 
Danish Arkitektur Center and Danish Crafts fund-
ed by the Danish Ministry of commerce.



(44)The integration of design, analysis and production 
 in a customised building information model asks 
 designers to reconsider the standardised approach 
 in current BIM tools and demonstrates ways to re-
 introduce valuable knowledge and skills from the 
 past into our current practice. lamella Flock inves-
 tigates the use of traditional timber construction 
 and state-of-the-art CNC timber machinery in order 
 to create freeform structures in wood. Where con-
 temporary projects such as the Centre Pompidou in 
 Metz achieve similar affects in large scale through 
 the use of resource-heavy production techniques 
 such as glue lam timber construction, complex 
 joints and 5-axis milling, our research investigates 
 the design of freeform surface structures using in-


expensive straight beam elements. To achieve this 
 we have examined the principles of the traditional 
 Zollinger lamella construction in combination with 
 a non standardised production. 


With this project, challenges arose from the com-
 plex interdependency of beam elements in the 
 structure, and the non-linear relationship between 
 the requirements of structure, material and produc-
 tion. To solve this we proposed an approach that 
 used principles of self-organization. This led to the 
 development of generative building information 
 tools that allow feedback between design intent, 
 structural analysis, production requirements and 
 material knowledge. 



LAMELLA FLOCk
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The project explored how the integration of recur-
 sive feedback can help designers in the future to 
 handle the growing complexity and size of design 
 information. The project examines furthermore 
 how digital tools can support the use of wood, 
 as one of the few truly renewable building mate-
 rials, in modern construction. our research has 
 shown that complex timber structures using short, 
 straight  beams  can  be  efficiently  fabricated  and 
 assembled. 


Principal Investigators 


Martin Tamke, Jacob Riiber Nielsen, Stig Anton 
 Nielsen (CITA)


Dates 


lamella Flock was exhibited as part of the digital.


material exhibition at R.o.M Gallery for Art and 
 Architecture, oslo in May 2010. 


Sponsors 


The project was developed by CITA in collabora-
tion with Knippers Helbig Engineers and Trebyg-
geriet.no Further consultancy and support was 
granted by HSB Systems, Hundegger Maschinen-
bau Gmbh and Prof. Christoph Gengnagel/ TU-
Berlin Chair of structural engineering  The exhibi-
tion digital.materialwas kindly supported by the 
Nordic Culture Foundation.



(46)In spring 2009 Prof. Mark Burry won the prestig-
 ious Velux Visiting Professorship Award to work 
 with CITA over a two year period. The aim for the 
 Visiting Professorship was to explore how com-
 putation may lead to a new collaborative mate-
 rial practice in architecture. Where BIM often at-
 tempts to tie all partners of a building project onto 
 a common digital platform, the Dermoid project 
 took its point of departure in the creation of a plen-
 itude of interlinked tools, that could be developed 
 in parallel by a team spread between Europe and 
 Australia. 


The project was based on visiting professor Mark 
 Burry and CITAs joint expertise into advanced dig-


ital design technologies and digital fabrication. 


Working with and participating in the development 
 of interfaces between design and fabrication has 
 led to a common understanding that digital design 
 practice is characterised by a nearness between de-
 sign intent and material understanding. 


BIM related techniques played a major role in the 
 development process. Here a chain of standard 
 parametric and more customised software tools al-
 lowed for the integration of design and simulation 
 techniques with material production. 


The two year project was developed through a 
 series of consecutive workshops of different dura-



DERMOID
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Lug sites       33
 Top Rail Bouding box    1.5
 lug size       1
 top rail thickness      6.3
 web thickness       6.3
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 Laser Tolarance      .1
 material centerline       .52
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tion with participants level ranging from 3rd year 
 student to researcher .The knowledge generated 
 through the research was concluded with the Der-
 moid installation, a full scale demonstrator exhib-
 ited in the 1:1 Research by Design exhibition.


Principal Investigators 


Mette Ramsgard Thomsen, Mark Burry, Martin 
 Tamke, Phil Ayres


Project team: Jane Burry, Alexander Pena, Dan-
 iel Davis, Anders Holden Deleuran, Stig Anton 
 Nielsen, Aron Fidjeland, Morten Winther, Tore 
 Banke, Michael Wilson and students from the de-
 partments 2 and 10 (Copenhagen).


Dates 


Dermoid was unveiled in March 2011 as part of 
 the “1:1 - Research by Design” exhibition at the 
 School of Architecture.


Sponsors 


Dermoid is supported by the VElUX Visiting 
Professor Programme 2009- 2010 of the Villum 
Foundation.



(48)The project Distortion 2.0 is the result of a research col-
 laboration between CITA and Krydsrum Arkitekter with 
 the industrial partner Akustikmiljø Sweden. 


The primary research question in Distortion 2.0 was 
 how the information we gain from simulation can be 
 integrated into our building models (BIM) thus creating 
 new potentials for better performance in architecture. 


The focus in Distortion 2.0 was on the design of build-
 ing acoustics, and how it can inform architectural design 
 through computational specifications of geometry and 
 materials. Where architecture traditionally investigates 
 the areas of sound performance, design and production 
 separately, the project sought to develop new inter-
 faces between acoustical science, building industry and 
 the build environment. Within the research project an 


information flow was setup between customised BIM 
 design environments, computer based acoustic simula-
 tion, parametric modelling and digital production tech-
 nology. 


The development of Distortion 2.0 took was informed 
 by the development of bespoke software tools and 
 material testing of physical prototypes fabricated using 
 CNC techniques. This process enabled us to design the 
 digital model with an awareness of the properties and 
 processing of the high end engineered materials used for 
 acoustic damping. Here, a single wall membrane- only 
 15mm in depth,  separates two defined spaces each 
 with their own acoustic identity. The simulated acoustic 
 performance was later verified through qualitative and 
 quantitative analysis of the full-scale installation.



DISTORTION 2.0
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Through its custom-modelled flow of information, the 
 project challenges the way acoustics are generally de-
 signed and implemented in architecture. Convention-
 ally, acoustic design is either engaged in the architecture 
 of high-end music performance sites such as concert 
 halls or in the sound regulation of open plan working 
 and learning environments. Where the former is often 
 highly designed and tested the latter is more often im-
 plemented as an afterthought. Typically, acoustic design 
 seeks to optimise reverberation time as a single criteria, 
 whereas Distortion 2.0 sought to explore the potential 
 of multiple sonic parameters. New digital tools and 
 techniques were developed to test design propositions 
 digitally, and physical experiments were completed to 
 evaluate the results.


Here, BIM strategies allow thinking about and design-
 ing, sound and architecture at the same time. 


Principal Investigators 


Martin Tamke, Brady Peters, Stig Anton Nielsen (CITA) 
 and Niels Jakubiak Andersen, (Krydsrum) 


Dates 


The project has been exhibited at the Stockholm Furni-
 ture Fair 2011 and in March 2011 as part of the “1:1 
 - Research by Design” exhibition at the Royal Danish 
 Academy of Fine Arts, School of Architecture. 


Sponsors 


Akkustikmiljo Sweden, Statens Kunstfond, JJW 
Arkitekter, School of Architecture Copenhagen, CarlBro 
and Sennheiser Nordic.



(50)Where BIM projects often focus solely on the in-
 tegration of different sources of information the 
 research project Persistent Model focuses on com-
 putational methods to manage the indeterminacy 
 that characterises the various phases of architec-
 tural activity, namely: design, fabrication, construc-
 tion and use. The project investigates a design 
 strategy that couples representation and artefact 
 in a circular relationship. This proposition main-
 tains the instrumental capacity of representation 
 as a space of speculation and specification, whilst 
 addressing issues pertaining to representations 
 ideal, predictive and pre-determined attributes in 
 relation to contexts of use that tend towards the 
 endemically dynamic and contingent.


The part project Persistent Model #1 considers the 
 site of indeterminacy as the fabric of the construct 
 itself. Free-form metal inflation provides a concep-
 tually congruent material veil to these concerns. 


It is a procedure through which outcomes deviate 
 from initialising representations with greater or 
 lesser degrees of predictability – a result of a sen-
 sitive dependency established between material 
 behaviour and the nature of the imposed geom-
 etry. This deviation requires feedback mechanisms 
 for the artefact to re-inform the representation. As 
 components  are  inflated  they  dramatically  trans-
 form in formal and performance characteristics 
 - these transforms are an outcome of material be-
 haviour steered through imposed geometry.



PERSISTENT MODEL



(51)53


The simplicity of the forming process belies a com-
 plex matrix of interactions occurring within and 
 between a variety of microstructures (atomic lat-
 tice & grains) and macrostructures (component & 


aggregate). Developing an understanding of these 
 material behaviours, and learning how to represent 
 them and steer them through design, is of central 
 concern to this aspect of the research project. 


This aims to re-inform the essential design param-
 eters for this method of fabrication and the per-
 formance characteristics of its resulting artefacts 
 - as individual components and aggregates typical 
 of architectural production.


Principal Investigators  


Phil Ayres, Anders Holden Deleuran
 Dates 


Persistent Model #1 was exhibited as part of the 
 digital.material exhibition at the R.o.M Gallery for 
 Art and Architecture, oslo in May 2010 and at 
 the 1:1 Research by Design exhibtion at the Royal 
 Danish Academy of Fine Arts School of Architec-
 ture, Copenhagen in March 2011.. 


Sponsors 


The exhibition digital.material was kindly sup-
 ported by the Nordic Culture Foundation.
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PH.D. STUDIES INTo BIM
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3D modelling, BIM and parametric design



BY ANDERS HERMUND (CITA)



The PhD research into ‘applied 3D modelling and parametric design’ is defined on the  basis of the Danish governmental client demands, which since 2007 has required that  all public clients apply digital tools and working methods. The idea of parametric design  has already for many decades been theoretically discussed as a possibility for a develop- ment, but it is only within recent years that it has gained real ground in architecture as  a result of increased computational capacity to deal with complex geometry.



The research examines the relationship between the architectural sketching phase  and the rest of the construction process. Although the design costs in relation to the  operating cost may seem marginal, it is in these initial stages of construction, the early  sketching phases, that crucial decisions are made, and will affect the entire building  lifecycle. It is therefore interesting to focus on how this sketching phase can be included  in a digital context.



This includes research in the application of building information modelling and paramet- ric systems on a number of architectural firms in Denmark and abroad. By associating  the implementation of digital tools in a practical context with a theoretical framework,  it is sought to highlight how the opportunities and challenges will come to affect the  way we work with the design of architecture in the long run.



These issues are being compared in a philosophical context in the quest to draw meaning-

ful comparisons between theory and practice. This work sets up a conceptual apparatus 

that is needed to uncover the prospects for the digital initiative as it is ongoing in 

Denmark and internationally. Semiotics is used to be able to structure and distinguish 

the ways in which architecture’s various analogue and digital representation of processes 

and their relationships emerge. Examining how C. S. Peirce and G. Deleuze relate to 

the ‘diagram’ in a theoretical understanding, can establish a conceptual framework, in 

which architectural terms’ relation to a digital work process can be discussed.
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Research on implementation of the digital media is important for several reasons. 



The most obvious is probably the governmental requirements on the use of digital  tools in construction. The complexity of the construction industry, requires that the  implementation is examined at several levels to create a broad understanding of the  possibilities and difficulties of such a large-scale vision of efficiency and better archi- tecture. Another consideration that makes this research relevant is about design and  the early architectural sketching phase. Understanding of how we create is essential. 



Especially in a situation where the digital media and design tools are so extensively  important to the way our world is perceived. Architecture is inextricably linked with the  worldview we have, in an ongoing symbiotic continuous (digital) stream.



Creating good architecture contains besides all the quantitative elements also a  qualitative aspect, which may be harder to measure, and therefore more difficult to  understand in a world solely engaged in calculation. So how to secure that the creative  part of the architectural practice remains an important part of the digital future? What  is it, in other words, the architect can do that no one else can do?



linking the crucial architectural sketching phase with the vision inherent in BIM, as 

a tool to manage expenses for the entire building life cycle, is not something that 

happens in a completely smooth transition. By looking at the idea of BIM more as a 

mindset than as a mere optimization toolbox, it would be possible to see new connec-

tions between the design and the subsequent digital handling of the project. With the 

diagram as the overall concept I use the idea of a ‘parametric diagram’ as a working 

method to identify some of the processes taking place in the design phase. The point 

is that the parametric diagram can represent a bridge between the rigid qualities and 

soft qualities within a building in its conceptual phase. The idea is that the diagram in 

its nature can accommodate qualities which, without being reduced to quantities, can 

be included in the design. This is what the architect can do. The diagram is also part of 

the architectural practice as a tool that has been used since time immemorial to explain 

and understand contexts. The diagram - or the abstract machine - is in philosophy a 

way the world can be understood as operational. There must be an input to generate 

an output. Exactly this ambiguity of the diagram makes it interesting as a hub for 

working with digital media in conceptual phase of an architectural project. Many of the 

most modern types of architectural 3D modelling software are in their basic essence 

parametric and diagrammatic.



(56)Since 2007, the Danish government demands all 
 public clients to implement information modelling 
 and digital working methods that follow the Dan-
 ish BIM standards (DBK). This requirement moti-
 vated this PhD project into “Applied 3D modelling 
 and parametric design”. 


Where the idea of parametric design has been dis-
 cussed as a possibility for developing the building 
 industry it is only within recent years that it has 
 gained real ground in architectural design practice. 


The increasing computational capacity allows ar-
 chitects to deal with the complex data that charac-
 terizes their projects. This move changes the rela-


tionship between the architectural sketching phase 
 and the following construction process radically. 


The emerging practice is based on networked BIM 
 systems that link the design phase directly to plan-
 ning and fabrication. As a consequence of the in-
 herent high degree of interdependency the initial 
 stages of a design process gain enormously in 
 importance. It is here where the crucial decisions 
 are taken that will affect a buildings performance 
 and cost over its entire lifecycle. The PhD project 
 project focuses therefore on how the sketching 
 phase can be included in a digital BIM context. 



APPLIED 3D MODELLINg AND PARAMETRIC DESIgN


Anders Hermund, Phd-student
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The research takes point of departure in an inves-
 tigation how building information modelling (BIM) 
 and parametric systems are applied in a number 
 of architectural firms in Denmark and abroad. By 
 associating the implementation of digital tools in 
 the professional context with a theoretical frame-
 work, it is sought to highlight opportunities and 
 challenges for the way we design architecture in 
 the long run. 


The project describes a potential link between the 
 sketching phase and BIM processes. These are of-
 ten solely thought as tool to manage the expenses 


for the building life cycle. By considering BIM as a 
 mindset rather than a mere tool for optimisation, 
 it is possible to establish connections between de-
 sign and the subsequent digital planning phases. 


In his PhD project Anders Hermund positions the 
 diagram as overall concept and uses the idea of a 


‘parametric diagram’ as working method to iden-
tify crucial steps in the design phase. This allows 
the parametric diagram to create a bridge between 
the rigid and soft qualities of a building in its con-
ceptual phase.



(58)The project examines the development of paramet-
 ric sketch tools that integrate day light simulation 
 into the architectural design process. The project is 
 done in collaboration between the Danish architec-
 tural practice 3XN and CITA. 


Today, 80% of the decisions impacting energy 
 consumption  are  made  during  the  first  20%  of 
 the design process. Yet current BIM environments 
 lack design tools that can provide quick feedback 
 between a particular design intent and its conse-
 quent light and energy consumption. This means 
 that these fundamental design decisions frequent-


ly are corrected much later in the design process 
 where it is often too late or very costly to change 
 the overall design. 


The project investigates how daylight can be a de-
 sign parameter in the initial design phase. Based 
 on 3XNs design practice the aim is to develop 
 parametric sketch tools for the early design phase. 


The project asks what are the relevant tools for 
 daylight simulation? What is the necessary level 
 of precision and how can these early stage calcula-
 tions support later stage energy calculations?


PARAMETRIC APPROACHES IN THE PROFESSION, gENERATIVE PERFORMANCE IN 
 ARCHITECTURE


Tore Banke, Industrial PhD Student
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The initial stages of a design process elude a 
 standardized  approach  on  tool  level.  Were  the 
 general approach towards a design question might 
 be similar the interacting parameters are different 
 from project to project and change constantly in 
 the process itself. The PhD therefore proposes an 
 approach that takes advantage of small customiz-
 able tools that can be quickly adapted to new du-
 ties. The reconfigurations on tool and process level 
 are done by architectural designers themselves 
 helping them to overcome the monolithic nature of 
 standard BIM packages. 


Funding  


The project is funded through the industrial PhD 
program by the Danish architectural practice 3XN 
and the Danish Agency for Science Technology 
and Innovation.



(60)Building Information models consist of several lay-
 ers of information. All of these have a direct impact 
 on a buildings performance. The lack of feedback 
 channels in our models, prohibit designers from 
 being instantly aware of the consequences of their 
 work on the model. This is especially true for de-
 sign areas that are not so visceral, such as acoustic 
 design. The aim of this PhD project is to improve 
 the integration of the spatial and sonic dimensions 
 in architectural design by an investigation in new 
 interfaces between acoustic engineering and ar-
 chitectural design. The project is collaborative en-


deavour between CITA, the architectural practice 
 JJW and engineering company Grontmij/Carlbro.


The research situates itself between the practice 
 of architecture and that of acoustical engineering.  


The project seeks to develop new integrated tools 
 and working practices to enable better communica-
 tion and workflow between design partners.  The 
 project attaches itself to the development of new 
 digital practices in both architecture and acoustic 
 engineering.  



COMPLEX SURFACES - SOUND AND SPACE DEFININg SURFACES FOR ARCHITECTURE


Brady Peters, Industrial Ph.d. student
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