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Requirements	
  from	
  the	
  Danish	
  state	
  

Cases	
  

cuneco	
  project	
  on	
  data	
  for	
  opera=on	
  and	
  management	
  

Summary	
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Requirements	
  

Public	
  requirements	
  on	
  open	
  
BIM	
  since	
  2007	
  in	
  state	
  
projects.	
  

Revision	
  in	
  2010.	
  

Since	
  April	
  2013	
  open	
  BIM	
  has	
  
been	
  mandatory	
  in	
  state,	
  
regional,	
  municipality,	
  and	
  
social	
  housing	
  projects.	
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Guidelines	
  

Guidelines	
  in	
  Danish	
  
published	
  by	
  the	
  Danish	
  
Building	
  &	
  Property	
  Agency	
  
and	
  Ministry	
  of	
  Housing,	
  
Urban	
  and	
  Rural	
  Affairs	
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Guidelines	
  

Guidelines	
  developed	
  
targeted	
  social	
  housing	
  
projects	
  in	
  Danish	
  published	
  
by	
  the	
  organisa=on	
  making	
  a	
  
register	
  of	
  construc=on	
  faults.	
  	
  

6	
  



-­‐	
  buildingSMART	
  in	
  Denmark	
  is	
  a	
  part	
  of	
  bips	
  

Requirements	
  

Danish	
  Building	
  &	
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  Agency	
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Danish	
  Building	
  &	
  Property	
  
Agency	
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Informa=on	
  Delivery	
  Manual	
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Requirements	
  

Proper=es	
  owned	
  by	
  the	
  
municipality	
  of	
  Copenhagen	
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Requirements	
  

Technical	
  University	
  of	
  
Denmark	
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Lack	
  of	
  alignment?	
  

Na=onal	
  requirements:	
  Vision	
  

•  Open	
  format	
  

•  True	
  compe==on	
  

Clients	
  

•  Demand	
  IFC	
  

•  Model	
  in	
  proprietary	
  format	
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bips	
  

No	
  ongoing	
  projects 	
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The	
  Danish	
  Associa=on	
  of	
  Construc=on	
  Clients	
  	
  

Whitepaper	
  –	
  Why	
  digitalise?	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  BIM	
  strategy 	
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The	
  Danish	
  Associa=on	
  of	
  Construc=on	
  Clients	
  	
  

Whitepaper	
  –	
  Why	
  digitalise?	
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  strategy 	
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The	
  Danish	
  Associa=on	
  of	
  Construc=on	
  Clients	
  	
  

Ongoing	
  projects	
  

1.  ICT	
  Network	
  
2.  ICT	
  Database	
  
3.  BIM/condi=on	
  of	
  building	
  elements	
  	
  

16	
  



-­‐	
  buildingSMART	
  in	
  Denmark	
  is	
  a	
  part	
  of	
  bips	
  

Cases	
  

17	
  



-­‐	
  buildingSMART	
  in	
  Denmark	
  is	
  a	
  part	
  of	
  bips	
  

Cases	
  

The	
  purpose	
  of	
  the	
  cases	
  is	
  to	
  show	
  the	
  processes,	
  standards	
  
and	
  tools	
  being	
  used	
  in	
  Denmark	
  

Some	
  of	
  tools	
  are	
  presented	
  in	
  the	
  context	
  of	
  an	
  actual	
  project	
  	
  

For	
  some	
  of	
  the	
  tools	
  we	
  will	
  provide	
  informa=on	
  about	
  
concerns	
  and	
  considera=ons	
  

The	
  cases	
  are	
  based	
  on	
  material	
  from	
  soaware	
  vendors	
  and	
  
owners	
  and	
  not	
  on	
  a	
  thorough	
  study	
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Cases	
  

Mdoc	
  FM:	
  University	
  College	
  Lillebælt	
  

ArchiFM:	
  Egedal	
  Municipality	
  

CoreFM	
  

MainManager	
  

DaluxFM:	
  DTU	
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Mdoc	
  FM:	
  UCL	
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University	
  College	
  Lillebælt	
  

University	
  College	
  Lillebælt	
  offers	
  higher	
  educa=on	
  programs	
  –	
  
professional	
  bachelors	
  degrees.	
  

Approximately	
  8,400	
  students	
  and	
  722	
  employees.	
  

Approximately	
  57.000	
  m2	
  on	
  4	
  loca=ons.	
  

Remodeled	
  all	
  buildings	
  in	
  Autodesk	
  Revit.	
  

Have	
  a	
  strong	
  FM	
  and	
  ICT	
  strategy	
  which	
  defines	
  the	
  use	
  of	
  
specified	
  standards	
  and	
  tools	
  such	
  as	
  CCS	
  classifica=on,	
  BIM,	
  
IFC,	
  Revit,	
  Projectweb,	
  digital	
  handover	
  from	
  contractors	
  etc.	
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The	
  present	
  case	
  at	
  University	
  College	
  Lillebælt	
  

In	
  2014	
  they	
  wanted	
  to	
  implement	
  a	
  FM	
  System	
  that	
  can	
  
support	
  the	
  high	
  demands	
  in	
  their	
  FM	
  and	
  ICT	
  strategy.	
  

The	
  system	
  will	
  be	
  used	
  in	
  the	
  hand-­‐over	
  of	
  the	
  new	
  Campus	
  
in	
  Odense.	
  

Several	
  FM	
  suppliers	
  were	
  invited	
  and	
  Mdoc	
  FM	
  was	
  selected	
  

Mdoc	
  FM	
  is	
  at	
  the	
  moment	
  being	
  implemented	
  along	
  with	
  the	
  
CCS	
  classifica=on	
  system	
  and	
  projectspine.	
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From	
  Revit	
  to	
  Mdoc	
  FM	
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Revit	
  export	
  to	
  Mdoc	
  FM	
  with	
  CCS	
  standards	
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Collaraba>on	
  with	
  bimsync	
  using	
  IFC	
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BIM	
  model	
  of	
  Svendborg	
  building	
  seen	
  in	
  bimsync	
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Also	
  AutoCAD	
  DWG	
  and	
  PDF	
  for	
  Space	
  
Management	
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Space	
  Management	
  –	
  share	
  data	
  online	
  
•  Reuse	
  of	
  2D	
  and	
  3D	
  data	
  
•  Can	
  be	
  seen	
  in	
  any	
  browser	
  
•  Helpdesk	
  linked	
  to	
  drawings	
  and	
  3D	
  model	
  data	
  
•  Building	
  Inspec=on	
  can	
  be	
  made	
  in	
  simple	
  2D	
  drawings	
  –	
  for	
  beger	
  understanding	
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Mdoc	
  FM	
  integrated	
  with	
  MazeMap	
  -­‐	
  Wayfinding	
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ArchiFM:	
  Egedal	
  Municipality	
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The	
  goal	
  for	
  Egedal	
  Municipality	
  

To	
  increase	
  efficiency	
  and	
  transparency	
  of	
  Facility	
  
Management	
  ac=vi=es	
  in	
  the	
  organiza=on	
  using	
  BIMfm:	
  

Dedicated	
  Corporate	
  Management	
  and	
  Employees	
  
Employee	
  involvement	
  from	
  the	
  beginning	
  
A	
  detailed	
  requirements	
  specifica=on	
  for	
  new	
  BIM-­‐based	
  construc=on	
  
projects,	
  with	
  focus	
  on	
  BIMfm-­‐handover	
  –	
  possibly	
  COBie	
  integrated	
  
with	
  CCS	
  
A	
  digitaliza=on	
  plan	
  for	
  all	
  exis=ng	
  Buildings	
  
A	
  common	
  drawing-­‐	
  and	
  project	
  database,	
  accessible	
  on	
  the	
  move	
  
A	
  modern	
  BIM-­‐based	
  Facility	
  Management	
  system	
  
A	
  func=onal	
  and	
  easy	
  to	
  use	
  BIM-­‐plajorm	
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Right	
  now,	
  Egedal	
  Municipality	
  is	
  tes=ng	
  the	
  setup	
  on	
  two	
  
different	
  projects	
  –	
  and	
  have	
  invested	
  in	
  the	
  FM-­‐system	
  
ArchiFM.net	
  

1.  The	
  new	
  Town	
  Hall,	
  which	
  is	
  under	
  construc=on	
  and	
  due	
  to	
  be	
  
delivered	
  in	
  5-­‐6	
  weeks	
  

2.  A	
  digitaliza=on	
  of	
  an	
  exis=ng	
  building,	
  Lærkeskolen	
  
a)  Done	
  with	
  2D	
  to	
  BIM	
  and/or	
  Laser	
  measurement	
  to	
  BIM	
  (Flexijet).	
  

The	
  whole	
  setup	
  evolves	
  around	
  a	
  BIMcontact	
  Cloud	
  Based	
  
project-­‐	
  and	
  drawing	
  database.	
  

	
  

Tes>ng	
  the	
  BIMfm	
  setup	
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ArchiCAD ArchiFM.net
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  existing	
  building

CCS	
  (rooms)

Tes>ng	
  the	
  BIMfm	
  setup	
  



-­‐	
  buildingSMART	
  in	
  Denmark	
  is	
  a	
  part	
  of	
  bips	
  

CoreFM	
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GeTng	
  data	
  into	
  FM	
  

The	
  public	
  ICT	
  demands	
  are	
  the	
  driving	
  force	
  behind	
  the	
  use	
  of	
  
IFC-­‐models	
  

The	
  contractors	
  can	
  view	
  objects	
  with	
  basic	
  common	
  
proper=es	
  and	
  add	
  handover	
  data	
  in	
  a	
  dedicated	
  interface	
  

Document	
  based	
  informa=on	
  is	
  also	
  added	
  in	
  this	
  interface	
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Challenges	
  

The	
  models	
  gets	
  very	
  complicated	
  because	
  all	
  informa=on	
  is	
  
agached	
  to	
  objects	
  

IFC-­‐models	
  exported	
  from	
  e.g.	
  Revit	
  are	
  oaen	
  incorrect	
  due	
  to:	
  

•  Superficial	
  func=onality	
  
•  Faulty	
  modelling	
  –	
  wrong	
  objects	
  are	
  used,	
  incorrect	
  spaces,	
  

incorrect	
  naming	
  

BIM-­‐designers	
  are	
  unaware	
  or	
  indifferent	
  to	
  the	
  consequences	
  
of	
  careless	
  modelling	
  prac=ses	
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Wish	
  list	
  

More	
  focus	
  on	
  FM-­‐aspect	
  in	
  the	
  IFC	
  structure	
  –	
  ‘shelves’	
  to	
  put	
  
informa=on	
  for	
  opera=on	
  –	
  also	
  for	
  exchanging	
  informa=on	
  
between	
  FM	
  systems	
  

Guidelines	
  for	
  best	
  prac=ses	
  in	
  crea=ng	
  models	
  in	
  the	
  different	
  
soaware	
  packages	
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Import	
  and	
  import-­‐defini>ons	
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View	
  of	
  model	
  -­‐	
  spaceinfo	
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Instances	
  aggregated	
  as	
  objects	
  for	
  FM	
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Objects	
  used	
  for	
  digital	
  handover	
  for	
  contractors	
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MainManager:	
  Experiences	
  from	
  Region	
  Midt	
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Focus	
  

Crea=ng	
  valuable	
  FM	
  data	
  from	
  building	
  models	
  

Recently	
  expanding	
  to	
  viewing	
  the	
  model	
  in	
  the	
  FM	
  system	
  

The	
  basis	
  for	
  this	
  is	
  the	
  public	
  demands	
  to	
  deliver	
  data	
  from	
  
the	
  construc=on	
  process	
  to	
  FM	
  

One	
  way	
  of	
  achieving	
  this	
  is	
  impor=ng	
  geometry,	
  objects	
  and	
  
proper=es	
  from	
  IFC	
  	
  

Statsbygg	
  has	
  started	
  using	
  MainManager	
  and	
  has	
  ini=ated	
  
further	
  development	
  of	
  the	
  viewer	
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Obstacles	
  

Lack	
  of	
  standards	
  for	
  where	
  data	
  is	
  stored	
  in	
  the	
  object	
  model	
  

Varia=ons	
  in	
  how	
  the	
  data	
  models	
  are	
  created	
  by	
  the	
  
designers	
  

The	
  mapping	
  of	
  non-­‐standard	
  classifica=ons	
  tables	
  to	
  other	
  
classifica=on	
  systems	
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DaluxFM:	
  DTU	
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Requirements	
  from	
  owner	
  

Ability	
  to	
  store	
  data	
  in	
  a	
  standard	
  database	
  format	
  specified	
  by	
  
the	
  owner	
  

Standardized	
  object	
  classes,	
  proper=es	
  and	
  metadata	
  

Very	
  specific	
  demands	
  for	
  what	
  and	
  how	
  data	
  is	
  to	
  be	
  
delivered	
  for	
  opera=on	
  and	
  management:	
  
hgp://www.dtu.dk/Om-­‐DTU/Prak=sk-­‐informa=on/For-­‐leverandoerer/DTU_Standarder/
Standarder_BMS/Kommunika=on	
  

hgp://www.dtu.dk/Om-­‐DTU/Prak=sk-­‐informa=on/For-­‐leverandoerer/DTU_Standarder/
Standarder_BIM_IKT	
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CAS’	
  BIM	
  Specifica>on	
  

Link	
  =l	
  præsenta=on	
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Case:	
  DTU	
  –	
  650.000	
  m2	
  

Complete	
  Handover	
  to	
  Facillity	
  Management	
  
Spaces	
  /	
  Areas	
  
Technical	
  Installa=ons	
  
Construc=on	
  elements	
  
Proper=es	
  
Documents	
  
Drawings	
  
Revit/IFC	
  
Rela=ons	
  
QA	
  flow	
  for	
  contractors	
  and	
  subcontractors	
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Case:	
  Synchroniza>on	
  of	
  spaces	
  and	
  
construc>on	
  elements	
  

DaluxFM	
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Mobile	
  App	
  for	
  registra>on	
  (Revit,	
  IFC	
  	
  
and	
  BCF	
  support)	
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cuneco	
  project:	
  Data	
  for	
  opera=on	
  and	
  management	
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Data	
  for	
  opera>on	
  and	
  management	
  

Project	
  based	
  on	
  an	
  analysis	
  of	
  current	
  prac=ses	
  and	
  demands	
  
from	
  owners	
  in	
  Denmark	
  

Labeling:	
  

•  Documents	
  with	
  metadata	
  

•  Construc=on	
  elements	
  and	
  spaces	
  with	
  classifica=on,	
  
iden=fica=on	
  and	
  other	
  relevant	
  proper=es	
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Informa>on	
  gathering	
  process	
  

Data	
  is	
  generated	
  in	
  order	
  to	
  form	
  the	
  basis	
  for	
  the	
  
construc=on	
  process	
  

Data	
  is	
  stored	
  in	
  a	
  de	
  facto	
  standard	
  structure	
  for	
  this	
  purpose	
  
in	
  drawings,	
  specifica=ons,	
  bill	
  of	
  quan==es	
  etc.	
  

To	
  be	
  used	
  in	
  opera=on	
  and	
  management	
  this	
  data	
  must	
  be	
  
extracted	
  and	
  seen	
  in	
  a	
  new	
  context	
  

In	
  that	
  process	
  the	
  data	
  must	
  be	
  made	
  accessible	
  for	
  searches	
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Requirements	
  

What	
  needs	
  are	
  to	
  be	
  fulfilled:	
  
•  Do	
  you	
  want	
  to	
  perform	
  simple	
  FM	
  or	
  systema=c	
  FM?	
  
•  Do	
  you	
  want	
  to	
  maintain	
  and	
  update	
  the	
  informa=on	
  

through	
  the	
  lifespan	
  of	
  the	
  construc=on	
  en=ty?	
  
•  Is	
  the	
  construc=on	
  en=ty	
  going	
  to	
  be	
  sublet?	
  
•  Will	
  you	
  have	
  a	
  great	
  need	
  for	
  refurbishment?	
  
•  Who	
  will	
  supply	
  the	
  informa=on?	
  
•  <ask	
  the	
  ques=ons	
  relevant	
  for	
  you>?	
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Good	
  opera>on	
  prac>ses	
  

The	
  balance	
  between	
  planned	
  decay	
  and	
  perfect	
  shape	
  

Basis:	
  
1.  A	
  construc=on	
  en=ty	
  which	
  can	
  be	
  inspected	
  
2.  Project	
  material	
  containing	
  informa=on	
  
3.  Knowledge	
  of	
  decay	
  

Simple	
  FM	
  prac>se	
  –	
  inspect	
  at	
  regular	
  intervals	
  and	
  repair	
  

Systema>c	
  FM	
  prac>se	
  –	
  planning	
  of	
  maintenance	
  from	
  data	
  
and	
  planning	
  maintenance	
  of	
  data	
  

	
   57	
  



-­‐	
  buildingSMART	
  in	
  Denmark	
  is	
  a	
  part	
  of	
  bips	
  

Document	
  list	
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  list	
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Construc>on	
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  list	
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Property	
  list	
  for	
  construc>on	
  elements	
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Summary	
  

Public	
  requirements	
  and	
  requirements	
  from	
  owners	
  are	
  an	
  
important	
  driving	
  factor	
  

Need	
  for	
  implementa=on	
  of	
  common	
  guidelines	
  for	
  crea=ng	
  
models	
  

Need	
  for	
  common	
  specifica=on	
  of	
  objects	
  and	
  proper=es	
  in	
  
rela=on	
  to	
  FM	
  

Documents	
  are	
  s=ll	
  important	
  for	
  many	
  owners	
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