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 Larisa Kruger- Enterprise GIS
Manager

e FITS- Facilities Information
Technology Services

o 2vyears (GIS for 15)

e 2 FTE, 4 students part time on o
GIS =9 g

e ey
(85t

 5FTE, 6 students on BIM / space| ST
data e DN inir. o

e 1,350 buildings including
regionals

e 34,350,000 GSF

« 1,660 Ac on Columbus campus.
15,056 Ac total
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The Ohio State University Enterprise GIS
Initiative

To promote, integrate, standardize Wy 4
and advance the utilization of /
geographic information systems
(GIS) for administrative,
management, and service-related
purposes throughout The Ohio State

University. me=
B



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.  
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Asset Management

Improved Decision
Making/Cost Savings

[

T Gisstatus |

Comblame

I
+ it P 30 e mapk ke 28 g |
Mg e svw s map kbl 06T g
et o, v i s 060 oy |

Mz o b0 el oo 055 ;}
Hitg Pven D50 edumapinkbukiegs 1T gy
itp Fuvuen 00 o0 mapinkbublege 54, £y
e P b bkl 06 )
Hitp e ciu .a..vr.-uvnm-.,..

u s gl kskdes
Hetg Puwen. o0 e mapInk Duklege. 43 g
et Puvwen. o0 e maInkbubtege 13 £g

Hitg Fven D50 eumapinkbukiegs 4 gy
Hetp Furven D0 e mapInkbuktegs 43 £
Hp v b .u..-.-uhu..n.,..\m ,g

llIIHlllilllllllill]_llil]liii

Hitg e o4 s mapink Soddngs. 158 g

Mg un mmmmumm;mm

it e 030 edumagtinksukieqa 152 gy |
gt

it vvwew. s e ma ik bukings 864 gy |

207 [VERIED

Prarkung Garags - ied fusnos (1267]

£l
holaribup Houna D363 (231 W T0th e
| Hanbay Alumnae Scholarshp House 0854)
| Wl ol Complax - Schotars House East
| Vot Hial Comphy: - Wiodungion ukdg (8] 203 W 10th fus

I -.".. ‘] ."%“ h Ao
r«mmmnsmumromum; | 20227 W 11t fm

i Budting {0156] I
Agcustural Admausiration (000} |2120 Fyha
mwaw-qm.wmn' 5580 Woody Mayes b



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
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Presenter
Presentation Notes
Overview of our Enterprise GIS and how it will function in OCIO. Siloed groups, minimal sharing of data difficult to access.
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Summer,/Fall
2013

«Campus-wide
GIS Assessment

«Compile GIS
Listserve

*Document Data
Owners/Consum
ers and Wish-
lists

*GIS Test Server
Up and Running

*Developed 05U
GIS Webpages

Winter 2014

s Advisory
Committee
Developed

*ESRI Enterprise
Advantage
Program

*Basemap
Ownership
migrates to
PARE

*CAD database
and existing data
migrated to
LGIM

Spring 2014

*\Woolpert
Scoping and
Analysis

*Revit Model
ETL's
Developed

*\Woolpert
Web
Application
Development

s5tudent
Basemap
Clean-up

Summer/Fall 2014

*\Web Application
build complete
*Students
georeference
CAD buildings
*\Woolpert
Systems
Architecture
Document
complete
*Golf Course
Basemap
delivered

Winter 2015

»0CIO builds out
GIS System
Architecture

*0OCIO helps
with GIS Maps
1.0 set-up

= Aerial Photos
Flown for
Regional
Campuses and
airport

= tilities
Migration
Scoping

Spring 2015

*Regional
Imagery
Delivered

*GIS Maps 1.0
soft roll out
April 28

= Utilities
Migration
kicks-off

*Regional
basemap
begins
development


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
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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. 
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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) 
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BIM
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Building Information Modeling (BIM)

Improved design process

3-D visualization for owner (static e
only) E— o
Coordination between disciplines W niaear 15

i BEREl AREEEEN | GESLEVE

Interference checking

Facilitates energy efficiency and
LEED

Automated quantity take offs
4-D scheduling

Improved documentation of design
intent

Potentially used for fabrication

Benefits For Design And Construction


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. 
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e Conceptual Model (LOD1)

- Spaces, Volumes, approximate
shapes

o Approximate Geometry (LOD2)
- Generic elements, materials
 Specific rooms/spaces
 Precise Geometry (LOD3)
« Specific elements detailed
- Interference checking
- Suitable for Construction Documents
e Fabrication (LOD4)
 Contractor/fabricator details
« As-Built



Presenter
Presentation Notes
Level of development
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Buckeye BIM Initiative

BIM for Existing Buildings

BIM for Design & Construction


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.
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Initiative Timeline

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
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Buckeye BIM
Initiative
Medical Center-
complete

Main Campus- In

Progress

Converted 15,525,022
sq ft

Total 34,350,000 sq ft

--------

BIM for Design and Construction

Developing Bt standards and execution plans for the design and construction process.

+ The BIM Project Delivery Standard and BIM Implementation Plan have been approved by senior leadership.

« The BIM Project Delivery Standard has been published to the FOD website for use by AEC firms.

* Phase 1 of the Implementation Plan which include, training, updates to the BDS, support for several pilot projects, and finalization of
the process to rapidly push data into AiM from the models has begun.

'BIM for Existing Buildings

Maoving from Autocad based floorplans to Revit based building models.

) InFrogress

The Ohio Sta -l.'“. cade I.Is'
May 2014 - May 2015 Year g
Base Model

Exarcler {datal | Wally/Cubicle |
D | Wikdirwes | Rl |
[ ——

Codume | Calus Grids | Floer |
Callings flasie] | Stairs (base) |
Conharance and Clansroom Furniture

Total Goal: 34,350,000sqft
Base Modal Devalopmeant



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.
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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)
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IFC- The international open standard for BIM

‘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.
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Elements in BIM are Created in Detall

Location/Keyside
Room Number

Data Classification

IFC Operation Type

Building Element Type
Production Year

rescom e 1 IS data IS required

ostmton to convey the

Height
Width

ater_ Sl Information needed to

= Finish

Meta Data .

oo | ooor oot |aem i o e construct the facility.

[‘Manufactured |

A Brodutls Lockset Handicapped
Deor Hardware [ :
4‘.4 anco

ADA Compliance
Glass Area

——= Glass Perimeter

Glass _Yes
———

Door Frame

Material Structural
———={Finish
Installation Type

Assembly Cost
Installed

CO—St‘-{ Replacement Value
Uniformat Code

Door Data Property Sets Courtesy AEC Infosystems, Inc.
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3D Formats

_Pma T mems ] Ui

COLLADA

CityGML

Shape/Goedatabase®

Autodesk® FBX®

Support advanced material handling, asset instancing, and
multiple UV sets.

Static Model Import

Shape Import

Open to several software packages

OGC compliance

Not Software driven

Scalable modeling ( Exterior and interior)
Indoor Modeling (routing)

Static Model Import
Shape Import

Static Model Import
Shape Import

Static Model Import
Shape Import
“Native to the Software”

support advanced material handling, asset instancing, and
multiple UV sets

Free source of data for the base data (2D only)

Machine resource heavy
Light size file

Not a straight forward import
Light size file

Old format (not very efficient)

No indoor Modeling (routing)
No texture

No indoor Modeling (routing)

No indoor Modeling (routing)
No texture

Some minimal Indoor modeling.
Machine resource heavy

Movie driven

Not supported by FME

Not a 3D dataset


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
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BIM to GIS
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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…
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=

SAFE SOFTWARE

\AS

WOOLPERT

DESIGH [ GEOSPATIAL | INFRASTREUCTURE


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.
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Data Conversion Workflow
\
BT

Y 4 /\
2D / 3D
{ Desktop} [CityEngine}
Web App Arc Scene



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

Coordinates and i x
Elevation from ArcMap L" .

e S
Project Base Point (1) v | 1 £dit Type T —
Identity Data 3
N/S 726595 4 217/256"
E/W 1823774 077/128"
Elev 751" 0"
Angle to True No...:3.040°

Properties help / j
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Q-R-2-2-FO0A G6-2F a8

Creates exchange files and sets options.

CAD Formats.
S Creates DWG, DXF, DGN. or SAT files.

DWF/DWFx
Creates DWF or DWFx files.

@ Building Site
Exports an ADSK exchange file.

FBX
Saves a 3D view as an FBX file

Family Types
2 far m the current

gbXML
Saves the project as a gAML file.

J @

Mass Model gbXML
Saves the conceptual energy model as 3
gbYML file.

IFC
Saves an IFC file.

ODBC Database
Saves model data to an ODBC database.

Images and Animations
Saves animations or image files.

Reports

Ea Elaa): ]

»
Saves a schedule or Room/Area report.

TR

O Lax” 5 OE

Modify View | Measure | Create .

@ THE OHIO STATE UNIVERSITY

iraves Hall (0277)
33 West 10th Ave
olumbus OH 43210

SU Owned
SUMC Main Campus
uilding GSF: 223220
umber of Floors: 8

Export to IFC

LE W

Navigator a8 x

Run FME Models

Start  x Main  *

P @ X EOeRYQA] me ) eHED 8T

> 3 REVIT File to READ
» 41 EXPORT To FileGDB
> " Transformers (16)
» C& Breakpoints (1)
& M Bookmarks (3)
4 g User Parameters (17)
1> {8 Published Parameters (3}
&4 Private Parameters
I {8 FME Server Parameters (14)
['5 Workspace Resources
i &5} Workspace Parameters
> [@ Workspace Properties
Q Workspace Search

Transformer Gallery 8 X

I All (458)
b I Categorized

I Embedded Transformers
b = FME Store

I Recent

Q Search Results

Separates Rooms and Buiding Floors

Map empty double
attribu tes to missing

The File Geodatabase API can't handle custom
coordinate systems, so output coordinate
system was set to State Plane South - Feet

Date the fie was Exported
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Challenges- Conversion

. |FC handling of the columns
- Custom Attributes (Room ID) in Revit
- Coordinate System
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Revit File


Presenter
Presentation Notes
Meiling Hall in Revit
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Presenter
Presentation Notes
Meiling Hall in 2D for use in desktop and our web application
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3D Shapefile


Presenter
Presentation Notes
For use in ESRI’s City Engine and ArcScene
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THE OHIO STATE UNIVERSITY

3D Shapefile


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

= BuildingFloor
FLOORID
BUILDINGEKEY
FLOOE.
DESCRIP
BASEELEV
FLOOERHEIGHT
VERTORDEER
ACCESSTYPE
LASTUPDATE
LASTEDITOR

Model

String
String
String
String
Double
Double
Integer
String
Date
String

BuildingFloor
FLOORID
BUILDINGKEY
FLOOR
DESCRIP
BASEELEV
FLOORHEIGHT
VERTORDER
ACCESSTYPE
LASTUPDATE
LASTEDITOR

(=] BuildinginteriorSpace

SPACEID
FLOORKEY
SECTIONKEY
BUILDING
FLOOR
SHORTNAME
LONGNAME
DESCRIP
SPACETYPE
ACCESSTYPE
CEILINGHEIGHT
BASEELEV
FLOORAREA
CAPACITY
SPACEFORM
SPACEFUNC
SPACEUSE
LASTUPDATE
LASTEDITOR

String
String
String
String
String
String
String
String
String
String
Double
Double
Double
Integer

|String

String
String
Date

String

BuildingInteriorSpace
SPACEID
FLOORKEY
SECTIONKEY
BUILDING
FLOOR
SHORTNAME
LONGNAME
DESCRIP
SPACETYPE
ACCESSTYPE
CEILINGHEIGHT
BASEELEV
FLOORAREA
CAPACITY
SPACEFORM
SPACEFUNC
SPACEUSE
LASTUPDATE
LASTEDITOR


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
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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.



THE OHIO STATE UNIVERSITY

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.
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GIS Maps
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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:  Advanced functionality:

 GIS data e Display energy usage

e Building information e Information about interior
e Parking locations space

e Public transportation » Building assessment data
* Directions o Utility locations

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



THE OHIO STATE UNIVERSITY

Hep Buckeyelink Map Fnd Pecple Webmad Search Chio Siale

Layers.

World Street Map

|

World magery

|

# 05U Asrials

|

+ BaseMap

|

Infrastructure

|

Transportation

Interior Floors

|

File Edit View Bookmarks Insenn Selection Geoprocessing Customize Windows Help

Mo[b_i

OSU.EDU 2209 4LxQ

- [ %
i \L_Jf?u IL_“—Il _i_'s‘ ‘

2, LRt B
g i ﬂﬂ;ﬁ'@ﬁ@5 o
s aET Lt

e

il {1
88 &

|

L e L
gty § T

TBEB kD8 ESE) - R EEEEO R, 4 soagping-[OTHIE] — an,
Editors » ] C il | S . g Georferencing
BB e B-U kO / BZNSR 5 | Spatial Adrustment-| & gPad 3 WeadGeotodeSur = | &1 <Type anmadurens >
. CILY Classification= [ =] wg— g
Distributed S
Tabie Of Contents LR e Wy —
Aol -
— oy
# O Student Services - 8 -
st M ree @ T

L ouicinos

W @ Trees
£ B Pavernent Marking Lines
& @ Pavement
# @ Parking Lots
il @ Road Conterlines
= B Landscape Area
Turf
W Sports Fietds
. Plant Bed
. Trees
Sand
Baseball/Sottball
= Basketball
M Tennis
- Pool
@ Waterbodies
0O OSU Property Detasts
o

Desktop

4
@ oA
R 7
= oo L S A e

e
R

H\—n

i m: e
o B2
. s

Comvert to Ges

- &%

Catalog
v 4ta

Locatien;  Home - N

# @ Home - Knuge

L Folder Connec
Cf =
4 5 C\Users\kn

f

# &1 V\busfinice
+ @ Toolboxes
= {3 Database Sene

+ Agd Datab
57 Database Con
3 Add Datab

3 AMsoe
=

)

il

(D

A

le Device


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
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GIS Links to Various Databases

e Display floors around campus
* Find detailed information about a room

e Organization eFunction

e Department *Sub Room Type

« College *Capacity

. Room Type *Room Number/Space ID
e Display building assessments

* Interior Finishes *Plumbing

« Exterior *HVAC

. Life Safety Electrical

Accessibility
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Floorplans Link to Space Data (SIMS)

Select Layer: |01 v | =

You can choose from the above drop-
down if multiple items are selected. B3

Clear Selection

SPACEID: 281-01-0160

Room Number: 0160 K014358 frqzz
0144 xo1428

Room Type: 1C-Lecture Hall e 0138 | o138 0oran

Sub Room Type: null i

Area: 4575 49 e ik
' U13B.D

Organization: ADM-Medicine 1
Administration (100%) 0150

Function: A-Instruction and Instruction
Support iz 0160

Capacity: 75 X0105C]

Comment: null

01304

Room Number: 0160

. ' 0150
Room Type: 1C-Lecture Hall i 112G

Sub Room Type: null 12 % 18 0158T [ =
Area: 457549

Organization: ADM-Medicine ' - X01408 —_—
| 155

Administration (100%) e X0108C

Function: A-Instruction and Instruction = a0 = 0155 Y el M
Support a15

Capacity: 75
Comment: null

O]

0155801 5501 55
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Categorization and Query of Space Utilization

Space Data

@

Use Category:

|R00m Type v |
Use Type:

|Pred0minant |j
Select Floor:

o J

| Clear All | Clear Interior |

. Unknown
. DA-Circulation

. DB-Mechanical

. DD-Toilet

|:| OE-Inactive Area
. 1B-Classroom
|:| 1C-Lecture Hall

. 2A-Scheduled Teaching Lab
. 2D-Research Laboratory
|:| 2E-Laboratory School

. 2G-Greenhouse

. 2H-Gymnasium

. 2J-TV & Radio Service

. 2K-Unscheduled Teaching Lab
. 2M-Special Use Lab

. 3A-Teaching Lab Service
. 3D-Research Lab Service
Il 34-Gymnasium Service

L]
Wwon

" @ —*—W

W o 10TH AVE

Meiling Hall (0281)

Show Interior
View Assessment Report

Room Type # Rooms Area(sqft) Percentage
0A-Circulation 34 20137.63 29.19%
1C-Lecture Hall 2 9151.97 13.27%
5L-Staff Office 44 6368.93 9.23%
5C-Clerical/Secretarial Office 14 5789.04 8.39%
5B-Administrative Office 23 5683.87 8.24%
0B-Mechanical 5037.81 7.30%
5K-Conference Room 4045.22 5.86%
GE-Lounge 3669.86 3.32%
Zoomto N -
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Buildings Link to Building Assessment Database

] Lt

gai'| Assessment Category-
| Composite

Assessment Type:

| Clear |
[ 50.00%-100.00%
70.00%-79.99%
[ 60.00%-69.99%
[l 0.00%-59.99%

A

view all building conditions

v |

T W § = |
1 e et R St | 1,
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= ng%'_' il '|I;.
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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
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https://gismaps.osu.edu/
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