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BIM	
  everything,	
  before	
  and	
  for	
  design	
  and	
  opera@on	
  
Use	
  open	
  standards	
  -­‐	
  buildingSMART	
  
Dras@cally	
  reduce	
  (not	
  eliminate)	
  drawings	
  as	
  source	
  of	
  informa@on	
  



BIM/VDC	
  
•  BIM/VDC	
  	
  is	
  also	
  Building	
  Informa@on	
  Management,	
  leading	
  into	
  Virtual	
  Design	
  

and	
  construc@on	
  Master	
  Data	
  Management.	
  
–  VDC	
  combines	
  ver@cal	
  and	
  horizontal	
  construc@ons	
  

•  A	
  BIM	
  server	
  is	
  a	
  capability	
  for	
  central	
  management	
  of	
  data	
  and	
  processes	
  that	
  
strongly	
  enhances	
  work	
  processes	
  in	
  the	
  construc@on	
  and	
  facility	
  data 	
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Figure	
  1:	
  	
  Central	
  management	
  of	
  data	
  and	
  processe	
   Figure	
  2	
  Integra@on	
  using	
  a	
  BIM/VDC	
  Server	
  

(courtesy	
  of	
  ENCORD	
  	
  &	
  5d-­‐ini@a@ve.com)	
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  Architecture	
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Plug-­‐in	
  of	
  new	
  server	
  is	
  role-­‐
based	
  and	
  transparent,	
  e.g.	
  
the	
  user	
  will	
  not	
  know	
  which	
  
server	
  he	
  is	
  working	
  on.	
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  for	
  Construc@on	
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Jotne	
  delivers	
  EXPRESS	
  Data	
  Manager™	
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95% produce 2D drawings lacking 
coordination increasing costs by 
25% through waste and rework.

2D 3D spatial coordination based on  
BS1192:2007 has the potential to 

remove error and reduce waste by 
50%

A fully integrated and interoperable 
BIM(M) has the potential to mitigate risk 
throughout the process and to increase 

profit by +2% through a collaborative 
process.

PAS 1192-2



From	
  design	
  to	
  opera@on,	
  a	
  roadmap	
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Zoning,	
  AreaCalcula@on,	
  Presenta@on	
  



Åpningsbilde	
  for	
  valgt	
  bygning	
  
Alle	
  avtaler	
  vises	
  i	
  viewer,	
  med	
  deres	
  aktuelle	
  farger	
  



Printer	
  friendly	
  and	
  Template-­‐driven	
  



”Nomenklaturet”	
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Classification system for health care buildings in Norway. Rooms are 
classified according to their functions, distinguishing between capacity 
bearing and other functions. 
«Nomenklaturet» (by The Norwegian Directorate of Health) is implemented 
in EDM BIM manual 



”Nomenklaturet”	
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•  Select one or several rooms for which a 
classification is to be assigned in one go. 

•  Rooms are classified via a GUI dialog, 
which reads legal combinations from the 
BIM manual definitions of 
Nomenklaturet. 

 
•  Classification is written to space object 

as a separate property set (with 
classification codes and textual values). 

•  History of assigned classifications is 
maintained. 

•  Assign a «Built-As» classification 



”Nomenklaturet”	
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Create reports e.g. grouped by  
”Main- and sub-function”, space 
areas summed per sub-function. 

View spaces with color coding 
according to their classifications. 
 
Here the various ”sub-functions” 
are colored according to the 
corresponding colors in the 
report 



TFM	
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Navigate in model 
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Cost	
  of	
  lack	
  of	
  Interoperability	
  

VDC Warehouse 
(IFC Based 

Object Oriented 
Database) 

Autodesk 
 

Bentley 
 

Intergraph 
 

Trimble 
 

Quantities 
MC2 

Scheduling 
(P6) 

Procurement 
(SAP) 

Estimating 
(HD) 

Resources 
(SAP) 

Field 
Management 

NIST documented in 2004 that US Capital facility alone have an annual cost of 
$15.8B from lack of interoperability. This cost is basically paid by owners and 
operators, and that do not have a system for managing their asset data coming 
from their multi $B projects. 



The Vision The Problem 

 



BIM	
  or	
  VDC	
  Strategy	
  ?	
  



VDC Warehouse 
(IFC Based Object 
Oriented Database) 
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VDC	
  Warehouse	
  Overview	
  

VDC SERVICES 
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PLUG-INS 
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Pillars	
  of	
  data	
  interoperability	
  

Object Model specification 

The basis for defining 
valid data structures 

that can be exchanged/
shared 

Defines domain concepts 
and their inherent 

constraints 

Defines the scope of an 
exchange for a given 

process  

ISO 15926-4 

ISO 12006-3 IFD (bsDD) 

OASIS PLCS RD 

... 

ISO 15926-7 

ISO 29481 IDM 

OASIS PLCS DEX 

... 

ISO 15926-2 

ISO 16739 (IFC) 

ISO 10303-239 (PLCS) 

ISO 19100 (GML) 

... 



Virtual	
  Design	
  and	
  Construc@on	
  (VDC)	
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IFC landXML ISO 15926 



22 
Central	
  and	
  Local	
  Government	
  databases	
  updated	
  by	
  the	
  applicant	
  

Product	
  Data	
  Portals	
  

Project-	


database	



Local	


Authority	


Database	



IFC™	


IFC™	

Status	



Central	


Authority	


Database	



GIS	


BYGGSØK 
information	



BYGGSØK	


zoning	

 BYGGSØK	



building	



BYGGSØK	


Model server	



Services: 
E-Plan Check 
Energy Performance 
Knowledge Systems 
Security Planning 

Knowledge	


database	



Product	


database	



Government	
  solu@ons	
  in	
  Singapore,	
  Norway,	
  US	
  &	
  Australia	
  



Todays	
  ByggSøk	
  byggesak:	
  
•  Portal	
  for	
  preparing	
  and	
  sending	
  	
  

applica@ons	
  for	
  building	
  permits	
  
•  Submission	
  to	
  local	
  authori@es	
  	
  

(XML,	
  	
  forms	
  with	
  user-­‐a"achments)	
  
•  Uses	
  ByggSøks	
  own	
  XML	
  formats	
  

ByggSøk is not based on open international standards 

BYGGSØK	
  



•  DiBK	
  Central	
  Approvals	
  (roles	
  and	
  responsibili@es	
  in	
  projects)	
  
•  Brønnøysund	
  Register	
  Centre	
  (business	
  enterprises	
  registers)	
  
•  Posten	
  (postal	
  services)	
  
•  Municipality	
  map	
  systems	
  /	
  geo	
  integra@on	
  
•  Municipality	
  case	
  processing/archiving	
  systems	
  
•  CRM	
  system	
  

CRM 

BYGGSØK	
  Integra@ons	
  



Today:	
  
Sta@c	
  a"achments	
  in	
  applica@ons	
  are	
  
uploaded,	
  without	
  any	
  checking	
  of	
  their	
  
contents.	
  	
  
(Checking	
  is	
  done	
  only	
  for	
  presence	
  of	
  
required	
  a"achment	
  types.)	
  

BYGGSØK	
  future	
  (3D	
  Byggsøk)?	
  

There	
  is	
  an	
  urgent	
  need	
  for	
  more	
  integra?ons	
  
and	
  more	
  intelligent	
  solu?ons	
  :	
  



Use	
  of	
  open	
  standards	
  in	
  a	
  ModelServer	
  to	
  perform	
  automa@c	
  rule	
  checking	
  
prior	
  to	
  submi"als	
  to	
  local	
  authori@es,	
  demonstra@ng:	
  

•  Building	
  code	
  and	
  Zoning	
  requirements	
  are	
  accepted	
  
•  Be"er	
  quality	
  of	
  Applica@ons	
  before	
  submission	
  and	
  the	
  approval	
  process	
  
starts.	
  

•  Be"er	
  availability	
  to	
  intelligent	
  data	
  between	
  industry	
  and	
  Government.	
  
(Industry	
  uses	
  models,	
  why	
  should	
  Government	
  only	
  get	
  PDF	
  documents?)	
  

Check	
  against	
  Zoning	
  
Check	
  of	
  Universal	
  Design	
  

Visualisa@on,	
  GML	
  +	
  IFC	
  

Check	
  of	
  Energy	
  Classifica@on	
  

Some	
  prototyping	
  of	
  Future	
  BYGGSØK	
  	
  



Ul@mate	
  Solu@on	
  

•  Interoperability	
  BETWEEN	
  interoperability	
  standards	
  

•  Interoperability	
  USED	
  in	
  portals	
  

•  Interoperability	
  FINANCED	
  LONGTERM	
  by	
  jurisdic@ons	
  
Example:	
  Norwegian	
  Al@nn	
  (all-­‐in)	
  owned	
  and	
  financed	
  by	
  the	
  finance	
  department	
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Kiewit Corporation 

•  Kiewit Overview 
Established in 1884; Privately held; Forbes#249 company; ENR#3 
company;16 000 employees; Revenue of $9bn from heavy infrastucture, 
building, process plants and mining industry. ICT support is done by 
Kiewit Technology Group and Kiewit Continuous Improvements and, 
managed by Jake Macholtz and VP Kirk Samuelson that also is member 
of the board in Jotne BIM Solutions, Inc. 

•  Kiewit planned VDC integration with their SAP ERP system in 2011 and 
they early selected Jotne as their prime technology partner because of  
the technology’s core functionality and support for open  standards. 

•  Jotne has delivered a VDC Warehouse, VDC Rules Wizard and 
Validation and VDC Viewer. Jotne has built a Construction Utilization 
system for Kiewit that is integrated with backoffice systems for ERP, 
Scheduling, Planning, etc. 

•  Software Product value is $2.5 million, whereas $2 million has been 
invoiced. Services is approximately $2/year and is scheduled at least until 
2015. 

•  Jotne and Kiewit has established a strategic partnership for developing a 
new software solution for the construction market. Today all IP is owned 
by Jotne, but Kiewit Technology Group will develop and sell their own IP 
in the global construction market with a 35% revenue share for Jotne. 

Jotne Key References 
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Lockheed Martin Aero 

•  History: 
•  Long lasting relationship 10+ years 
•  Technical Assistance Agreement (TAA) 

•  Joint Strike Fighter International Information 
Interoperability Initiative (JSF4I) 
•  Trade Study for Exchanging Information 
•  Pilot/Demonstrator of Data Exchange Approach 

•  SimDM project (2009-2012) 
•  EDMopenSimDM ™ 
•  ISO 10303-209 converter development toolkit 
•  NASTRAN/Abaqus to ISO 10303-209 converters 

•  Current: 
•  User of EDMdeveloper ™ licenses 

•  Final Assembly and Checkout (FACO) Italy MSA 
•  LMC P3/Aegis proposal 

•  LM Aero F-35 ALIS proposal 
•  EDMopenSimDM™ sales activity 

Jotne Key References 
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1. Business Case Study
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