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Background



• Larisa Kruger- Enterprise GIS 
Manager

• FITS- Facilities Information 
Technology Services

• 2 years (GIS for 15)

• 2 FTE, 4 students part time on 
GIS 

• 5 FTE, 6 students on BIM / space 
data

• 1,350 buildings including 
regionals

• 34,350,000 GSF

• 1,660 Ac on Columbus campus. 
15,056 Ac total



To promote, integrate, standardize 
and advance the utilization of 
geographic information systems 
(GIS) for administrative, 
management, and service‐related 
purposes throughout The Ohio State 
University.

The Ohio State University Enterprise GIS 
Initiative

Presenter
Presentation Notes
Several years ago the director of Physical Planning and Real Estate along with several other interested individuals recognized the potential benefits of a GIS for the university and spent a long time trying to get a position created to fulfill this role. About a year and a half ago that position materialized as reality and I was hired. My job was to do an university-wide assessment of the existing GIS, future needs and build the communications across campus. Until I was hired the university had been maintaining all of their data in Autodesk products.  Primarily AutoCAD with a Smart Feature add on and had slowly been migrating to an Oracle Spatial environment. Both of these options have limitations as neither one is well suited to a web enabled environment.  




Asset Management
Improved Decision 
Making/Cost Savings

Presenter
Presentation Notes
For me the initial focus has been on the administrative side of house, as that’s where my funding comes from and where (university-wise) our biggest needs have been identified. As our system evolves, faculty and research needs will become more pervasive within the initiative.

Enterprise GIS Initiative- For assets, planning, management, construction, visualization/understanding



Presenter
Presentation Notes
Overview of our Enterprise GIS and how it will function in OCIO. Siloed groups, minimal sharing of data difficult to access.



Presenter
Presentation Notes
Highlights of the slide: assessment, test environment in BFAP-IT,ESRI EAP, Basemap ownership transferred to PARE, data migration to the Local Government Information Model, System Architecture design, Web application development, Regional Imagery and regional basemap development



Basemap Migrated 
from:

PARE’s File 
Geodatabase, FOD 

Mapping CAD 
Smart Feature, FOD 

Mapping Oracle 
Spatial 

to
Local Government 
Information Model 
(LGIM) in SQL SDE 
for use in desktop, 

web apps and 
ArcGIS Online

Presenter
Presentation Notes
Standardizedto an ESRI model to allow quick implementation and use of preexisting map templates available through ArcGIS Online. 



CAD to GIS

Presenter
Presentation Notes
2D dwgs were georeferenced if necessary. Were converted to feature class using the space id from CAD to populate the room number. Space ID was used as a linker to SIMS (space information Management system) 



BIM



Benefits For Design And Construction

• Improved design process
• 3-D visualization for owner (static 

only)
• Coordination between disciplines
• Interference checking
• Facilitates energy efficiency and 

LEED
• Automated quantity take offs
• 4-D scheduling
• Improved documentation of design 

intent
• Potentially used for fabrication

Building Information Modeling (BIM)

Presenter
Presentation Notes
So what exactly is BIM?  BIM stands for Building information modeling. It’s basically a 3D model of a building that includes such details as HVAC systems, plumbing and electrical. It provides huge benefits for design and construction particularly for coordination and interference checking between disciplines.  For example, if I run a big HVAC venting through here will there still be room for all the comm lines. In addition to scheduling, visualization and documentation improvements. 



• Conceptual Model (LOD1)
• Spaces, Volumes, approximate 

shapes
• Approximate Geometry (LOD2)

• Generic elements, materials
• Specific rooms/spaces

• Precise Geometry (LOD3)
• Specific elements detailed
• Interference checking
• Suitable for Construction Documents

• Fabrication (LOD4)
• Contractor/fabricator details
• As-Built

Presenter
Presentation Notes
Level of development



BIM for Existing Buildings

BIM for Design & Construction

Build Maintain Integrate

Buckeye BIM Initiative

Presenter
Presentation Notes
So it should have come as no surprise that OSU just recently implemented a BIM Initiative at the university requiring all new construction to be delivered as 3D Revit models which is an autodesk software. In addition we are slowly converting all the old 2D CAD drawings to Revit as well.




Initiative Timeline
2008 2009 2010 2011 2012 2013 2014 2015 2016

OSU began Considering BIM
OSU & Consultants began Conversations
Scope Definition
Funding Approved
Standards & Process Development
WMC Base Model Development
WMC Additional Model Development
BIM for Design & Construction 
Feasibility Study 
RPF for BIM Standards & Guideline Project
University Base Model Development
BIM Standards & Guideline Project
BIM Standards & Guideline Implementation

BIM for Existing Buildings

BIM for Design & Construction



Buckeye BIM 
Initiative 
Medical Center-
complete
Main Campus- In 
Progress
Converted 15,525,022 
sq ft
Total 34,350,000 sq ft

Presenter
Presentation Notes
We are still actively in the process of migrating all of our CAD to BIM and are complete with the med center but still have about half of main campus to complete.





BIM To GIS Integration Issues
• BIM is MUCH richer in detail than GIS 
• GIS has only recently become fully 3-D
• Design BIM contains all the information 

needed to construct a building, but not to 
manage it
— Space polygons
— Occupant information
— Asset details (make, model, etc.)
— Equipment maintenance data

• Missing tabular data can be supplied by 
Construction Operations Building Information 
Exchange (COBie)



‘Open’ is the key to the real value of our buildingSMART
standard. IFC can be used to exchange and share BIM 
data between applications developed by different 
software vendors without the software having to support 
numerous native formats. As an open format, IFC does 
not belong to a single software vendor; it is neutral and 
independent of a particular vendor’s plans for software 
development.

IFC- The international open standard for BIM



IFC



Elements in BIM are Created in Detail

This data is required 
to convey the 
information needed to 
construct the facility.



3D Formats

Presenter
Presentation Notes
BIM to 3D ArcScene- desktop environment and 3DCity Engine for web based access. 2D floorplans are already in GIS Maps 1.0, but we’ll be looking to add the 3D aspect in City engine shortly after Go Live. Revit models will allow for so many benefits to the university, but how do you get Revit models into GIS




BIM to GIS



BIM (Autodesk-Revit) to GIS

Presenter
Presentation Notes
BIM to 3D ArcScene- desktop environment and 3D City Engine for web based access. Students have georeferenced almost all Campus 2D CAD floorplans
2D floorplans are already in GIS Maps 1.0, but we’ll be looking to add the 3D aspect in City engine shortly after Go Live. That’s great and Revit models will allow for so many benefits to the university, but how on earth were we supposed export out of Revit into ArcGIS…




Presenter
Presentation Notes
For us the solution lies in Safe Softwares FME desktop.  With the help of Woolpert and FME two ETL’s were built to convert our Revit models into both 2D and 3D shapefiles
 in ArcGIS.  There were a few issues in streamlining and conversion as we had some larger buildings taking 18 hours, but with some rework those processing times were brought down to 15 minutes.



Data Conversion Workflow

3D
CityEngine
Arc Scene

2D
Desktop 
Web App

Presenter
Presentation Notes
So here’s a conceptual view of our conversion from Revit to FME to ArcGIS 



Coordinates and 
Elevation from ArcMap

Enter Coordinates in 
Revit



Export to IFC Run FME Models 



Challenges- Conversion

• IFC handling of the columns 
• Custom Attributes (Room ID) in Revit
• Coordinate System 



Revit File

Presenter
Presentation Notes
Meiling Hall in Revit



2D geodatabase

Presenter
Presentation Notes
Meiling Hall in 2D for use in desktop and our web application



3D Shapefile

Presenter
Presentation Notes
For use in ESRI’s City Engine and ArcScene



3D Shapefile

Presenter
Presentation Notes
For use in ESRI’s City Engine and ArcScene



ESRI Interior Space Data 
Model

Presenter
Presentation Notes
We chose to use ESRI’s Interior Space Data Model so we can best capitalize on any ESRI map templates for Interior Spaces or facility management




Interior Space Data Model

BuildingFloor

Presenter
Presentation Notes
Building interior spaces for med center
It’s great that our conversion allows us to get our Revit models into ArcGIS desktop and ArcScene, but I think the real benefits of this are going to be seen on the web enabled side of the house.




Interior Space Data Model

BuildingInteriorSpace

Presenter
Presentation Notes
Building interior spaces for med center
It’s great that our conversion allows us to get our Revit models into ArcGIS desktop and ArcScene, but I think the real benefits of this are going to be seen on the web enabled side of the house.




GIS Maps



GIS Maps Application

GISMaps is an enterprise GIS web application developed to 
provide students, staff, and faculty the view into useful 
information about the campus as a whole. 

Provides basic information:
• GIS data
• Building information
• Parking locations
• Public transportation
• Directions

Advanced functionality:
• Display energy usage
• Information about interior 

space
• Building assessment data 
• Utility locations

The application uses modern responsive design that makes it 
accessible on desktops, tablets, and smartphones alike. 



Desktop

Mobile DeviceWeb

Presenter
Presentation Notes
BIM to 3D ArcScene- desktop environment and 3DCity Engine for web based access.
2D floorplans are already in GIS Maps 1.0, but we’ll be looking to add the 3D aspect in City engine shortly after Go Live.
Built using JavaScript and HTML 5
 .NET



GIS Links to Various Databases

• Display floors around campus
• Find detailed information about a room

• Organization
• Department
• College
• Room Type

• Display building assessments
• Interior Finishes 
• Exterior
• Life Safety
• Accessibility

•Plumbing
•HVAC
•Electrical

•Function
•Sub Room Type
•Capacity
•Room Number/Space ID



Floorplans Link to Space Data (SIMS)



Categorization and Query of Space Utilization 



Buildings Link to Building Assessment Database



ESRI City Engine

Presenter
Presentation Notes
 Our other targeted use for our converted Revit models is utilization in ESRI’s City Engine.  While City Engine Does require a plug-in it still provides web access to some really detailed visualizations that would otherwise only be available through a specialized desktop application. It will allow leadership to get a better feel for potential building locations and hopefully make better planning and siting decisions.

http://colwebsvc.woolpert.com/OSU/webviewer/viewer.html?3dWebScene=../webscenes/Morris_Campus.3ws


Demo

https://gismaps.osu.edu/


Questions?
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