From CAD to GIS: The value of
spatially enabling utility and
facility information

Justin Anderson — Esri

Brian Baldwin — Esri

Anthony Mennuti — Montclair State U
Adeline Cochran — Montclair State U

Larisa Kruger — The Ohio State U ‘ ‘ The willingness to experiment with innovative
approaches to GIS has yielded benefits for
numerous field-based teaching and research
activities across the university.

— Peter Knoop | University.of Michigan
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Advancing GIS & The Science of Where

Engineering and Science Focused
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2 Webinar Housekeeping

- Please enter your questions in
the chat box

- Microphones will be muted

- Q&A session at the conclusion of
the webinar

- Webinar & slides will be
available

- Survey following the webinar




I Welcome to the ‘Campus Operations’ webinar series!

« From CAD to GIS: The value of

spatially enabling utility and facility
information

- (March 18t at 1pm EST)

- Configuring Solutions: Building
information and decision-making tools

- (April 8t at 1pm EST)

- Smart Campus Operations:

Integrating GIS with facility, work, and space
Mmanagement systems

- (April 29t at 1pm EST)




Your Geospatial Journey

Success can be realized at any phase!

Phase 1

CAD to GIS

Phase 2

GIS format

Central location
Authoritative

Spatial views
Standards
Attributes
Feature links

Phase 3

Configurable apps

Explore Data
Data editing
Data collection
Mobile tools

Mobile viewing
Dashboards
StoryMaps
Map Galleries

Phase 4



. From CAD to GIS: Outline

Brian Baldwin - Why & How Move to GIS?

Anthony Mennuti - Montclair State
University

Adeline Cochran - Montclair State
University

Larisa Kruger - The Ohio State University

Resources
Q&A




" Why & How Move to GIS?

Brian Baldwin




“Isn't GIS just a campus basemap...?"

W Plant

Esri University - Redlands
Campus
ing M




GIS today

Travel

Hot Spot
Racial and Patterns

Ethnic Disparities

usc Tree
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Campus Visualization
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B Geospatial Infrastructure Is Transforming
Campus Operations

Integrating and Leveraging Many Technologies .
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“ "How do | get started?”

1. Build a geospatial

strategy
2. Data inventory
3. Data review
4. Data target S By
5. Data loading » Esri Business Partner

e Esri Professional Services



Anthony Mennuti &
Adeline Cochran

Montclair State University



Mapping the Future of
Stormwater on Campus

Montclair State University

March 18, 2021 FACILITIES



About Montclair State

e Founded as the NJ State Normal
School at Montclair in 1908.

e 21,005 total students

o 3,478 employees

e 252 acresspanningthree
municipalities & two counties




About University Facilities

e 338 full-time staff

e /7 building served & maintained

e 4.7 million GSF of residential, administrative,
and auxiliary space.




The Way It Was

Inconsistent CAD data
Difficult to process updates
Heavily reliant on a few staff
who “know the system”

No commonly accessible asset
records.




Why & What We Changed

NJDEP requirements for our Stormwater
Pollution Prevention Plan (SPPP).
Moving from paper into the digital world.
o Already digitizing forms, why not the map?
o Easier identification of facilities.
o Shareability.
Coincided with a few other “tech” projects.




The Plan & Challenges

e Funding was available!
e Drafting an RFP and going out to bid
o Isolated areas of expertise - PMs don’t “speak GIS.”
e Mystery areas that required field verification.
o Several large construction projects since the last update.
o Allowance for field work ~ 40% of project. Unknown unknowns.



Timeline

March 2015 - Drafted RFP
May 2015 - Out to Bid

July 2015 - Awarded Project
May 2016 - Project Completion

Budget:

Map & Inventory

$15,720

Field Verification

$12,500

Total Cost:

$28,220




The Process

Define requirements.

Gather all existing information.
|dentify conflicts & gaps.

“How do we know what we know?”
Deliverables: PDF, Excel, MXD,
Geodatabase.



Today's Results

Plan managed by Environmental
Health & Safety

NJDEP now requires the map to be
in GIS - we were well ahead of the
curve!

Easier map updates for NJDEP
compliance (avoiding fines!)
Subscription to Nearmap for
high-resolution aerial photos.




Feel Free to Reach Out!

Anthony J Mennuti

mennutia@montclair.edu

Adeline Cochran

cochrana@montclair.edu



Larisa Kruger
The Ohio State University
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THE OHIO STATE UNIVERSITY

What will it provide us? What s the ROI?

" |ndoor asset tracking " Improved asset

« Planning management
= Space Utilization Across Campus " Increased visualization of
= Swing Space patterns and space usage
=  Future construction = Faster, more efficient

" |ndoor wayfinding service for our users
= Students = Cost savings; reducing
" Med center staff and visitors response time to incidents
= Staff- Maintenance requests, new

staff

17



MISSION
To promote, integrate, standardize and advance the utilization of geographic information systems (GIS)

G e O S p a t i a I for administrative, management, and service-related purposes throughout The Ohio State University.

NEED
A need exists to provide cartographic, analytic and data management support to a variety of partners
within The Ohio State University. This will be cultivated through the strategic coordination of

St rategy development, maintenance, sharing and use of geospatial data and applications. Collaboration will
address campus-wide needs and will be critical to avoid costly duplication of effort and future
incompatibilities in developing an enterprise GIS. This approach to GIS implementation will help fulfill the
One University framework. |nitially the system will cover university owned facilities on main campus;

° D OC u m e nt future expansion will include all OSU campuses.

GOALS
*» Assess GIS needs across campus
o G Oa |S » Cultivate a strategic plan for campus-wide GIS coordination, including identification of common

data and technology needs
* Develop a GIS advisory committee to foster communication and collaboration throughout the

: campus community
* A rC h Ite Ct u re s Use standardized technologies and technigues in order to ensure more seamless technology

integration.
* Develop system architecture to maximize the interoperability of existing and future data in CAD,

° P ro Cesse S Revit, GI5 and other business systems and programs.

+ Establish a central repository for all geospatial data and applications

» Define standards and procedures for geospatial data creation, sharing, discovery, access, use and
maintenance

¢ COl Ia bO ratE/Pa rt n e rS » Document methods, workflows and development

* Develop a data dictionary
s Create and maintain metadata

® CO m m u n | Cate * Create and support custom applications and tools to facilitate the use of geospatial information
across campus; to include desktop, browser and mobile applications

* Provide guidance, experiise, and oversight for data production and acquisition
1 ¢ lUse GPS5 data collection as well as CAD and other resources to produce the most accurate
* ReVI S e information i



ReHG-G-F-@ 2-F0A G- 0. Autodesk Revit 2019 - 4-H Center (0191).0026.nvt - Sheet: 00 - Building Information

A Architecture  Stucture  Steel  Systems  Insert  Annotate  Analyze  Massing &Site  Collaborate  View  Manage  Add-ns  Medify (-

THE OHIO STATE UNIVERSITY » O B AR e @
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THE OHIO STATE UNIVERSITY
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@ THE OHIO STATE UNIVERSITY

The OSU Buckeye BIM Initiative Map
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. THE OHIO STATE UNIVERSITY
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THE OHIO STATE UNIVERSITY

Why Standards?

Improve project planning, communication and schedule

" |mprove coordination between architectural, structural &
mechanical systems

" |ncrease quality of Construction Documents

" Maintain consistency and accuracy of “as-built” conditions

=  (Critical for data translation and automation to other systems
= Establish use of model and data during building lifecycle

"  Decrease cost of managing information

22



THE OHIO STATE UNIVERSITY

Facilities Operations and Developmeant
THE OHIO STATE UNIVERSITY
0 Project Closeout Standards

| Schedule of Value Percent Table
Total Project Cost $200,000 - 3.9M $4M-20M $21M-100M Over $100M

Fercent of Contract Value 5% 4% 3% 1-2%

6. File Naming Convention & Format: Overall Requirements for Deliverables

« All PDFs submitted to the university, regardless of type, shall be
o The most recent version of Adobe Acrobat
o Unlocked and not password protected

+«  All AutoCAD *.DWG files shall be
o Currently available file format version minus 1

o All externally referenced dwg or other vector format drawing files, blocks shall be bound to their respective
drawings. If copyrights prohibit this, such reference files shall not be used on the project.

Use standard fonts included with AutoCAD

Each title block must be intact

Mo drawing information outside the title block borders

Shall strictly adhere to the current published AlA guidelines for layering standards.

o o o o

6.1 File Naming Convention & Format
Item numbering corresponds with deliverables listed in the Contract Completion Checklist. The Contract Completion
Checklist shall be established by the Close Out Coordinator after the Pre-Close Cut Meeting

23



THE OHIO STATE UNIVERSITY

Data Target

2009

2010

2011 2012

2013

2014

2015

2016 2017

OSU Began Considering BIIM

2008

20138

05U & Consultants Began Conversations

Scope Definition

Funding Approved

Standards & Process Development

WMC Base Model Development

WMC Additional Model Development

BIM for Design & Construction Feasibility Stud

RFP for BIM Standards & Guideline Project

University Base Model Development

BIM Standards & Guideline Project

BIM Standards & Guideline Implementation

= Standards

= ESRI Interior Space
Data Model- modified

= Layers, Attributes

= Pilot- Feasible,
Sustainable, Automate

= Timeline

(=] BuildinginteriorSpace

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

String
String
String
String
String
String
String
String
String
String
Double
Double
Double
Integer
\String
String
String

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



THE OHIO STATE UNIVERSITY 2 CAD Georeferencing and FME for Floorplans and Graphics

How to Georeference Building Floorplans

Create a World File

Data Loadi
a t a O a I n g 1. Open K:\AP\Applications\GIS\Projects\BIMandCADconversion\Mxd\graphics_10.7.mxd

2. Double check that the coordinates are set to Ohio State Plane South by right clicking in the
Current coordinate system:

NAD_1983_sStateFlane_Ohio_South_FIPS_3402_Feet
° St u d en t S data frame and clicking on the coordinate system tab  WKID: 3735 Authority: EPSG

(This is because we only moved to UTM after we had already georeferenced most of our

. buildings in Ohio state plane south. Floorplans are reprojected when copied to SDE.
- CAD and Revit Prep

3. Open KAAPVFITS\_Floor Plans and choose the campus your building is located in.
4. Open the building folder and check to see if there is a wld file associated with each dwg.
M B :j;::terwlslj- Basernent Floor.dwg : '1I J :Iltl:
. D O C u I I | e nta t I O n ::::Em:eriz:;::im::llm.::: 11 PM  DWGF
& 4H Cmter{DIBIJ-FthSltz:or.dwg p—

WG F
WG F

i
0

T3 4-H Center (0197) - Reof.dwg DWG F

i

0

1

1

]

FH 4-H Center (I151) - Second Flaor.dwg 1

° TR 4-H Center (0191) - Thard Floor.dwyg 1
[ 4-H Center (£191).0004.n /1T 1281 P
[ 4-H Center (1191).0005.n1 TAN201T 628 PM

B

1

]

1

]|

1

i 4-H Center (1191).ifc
| 4-H Center (0191).ifc bog

= 4-H Center (0191).pdf
Y A L ) 4-H Center (01571).0
i 4-H Center (1191).rvz

4-H Center (D197) 5rme

MISANT T:51 AM bif|
| schemalog NF2WINT EEEPM  Test De|
5. BAD

° OS U G IS M a S Archive 2/17/2016 1:11PM  File folder
B v JaW/ 3R Wi Fi
003-0b.dwg 2/17/2016 :36PM  DWG File
("] 003-Ob.wid 1/21/2016 442 PM  WLD File
003-0g.dwg 2/20/2016 1:51PM  DWG File
D 003-0g.wid 172172016 4:42 PM WLD File
6 & nnn ae s i imna e an e - GOOD

7. Search and zoom to the building to be georeferenced
8. Migrate to the drawing to be georeferenced

9. Load/add only the polyline. Set that layer as the target in the georeferencing tool bar
10.Click “Fit To Display”



THE OHIO STATE UNIVERSITY
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THE OHIO STATE UNIVERSITY

BIM (Revit) to GIS

I
[l ' ”‘:

iy 1111

(|
[ s |
e NI ‘nf ‘ ! ~ ] i
wm. g I3 =
B
A

27



THE OHIO STATE UNIVERSITY

Enter Coordinates in Revit

[ Properties x

Coordinates and §
Elevation from ArcMap |roeemn - -

Identity Data
N/S 726595 4 217/256"
E/W 1823774 077/128"

Elev 751" 0"
Angle to True No...:3.040°

Properties help / j 28



. THE OHIO STATE UNIVERSITY

Creates exchange files and sets options.

[ mew ' CAD Formats
AD| Creates DWG, DXF, DGN, or SAT files.

DWF/DWFx
Creates DWF or DWFx files.

@ Building Site
E Save Exports an ADSK exchange file.

FBX
Saves a 3D view as an FBX file,

gbXML
Saves the project as a gbXML file.

=

Mass Model gbXML
Sa onceptual energy model as 3

i G -0 - =2-70A G- 0% o
1=}

Saves an IFC file.

ODBC Database
Saves model data to an ODBC database.

Images and Animations
Saves animatians or image files.

Reparts

B @8

L—aqm

»
Saves a schedule or Room/Area resort,

!

iy B8 E w 2
O aa a1

Modify View | Measure | Create .

Dk le g ofn z =

@ 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

.y

/

Run FME Models

LE W

Navigator a8 x

P b o @ X

Start  x Main  *

> 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

toek]o ]| me

Date the fie was Exported
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THE OHIO STATE UNIVERSITY

gm =~ FME for

P InteriorSpace Polygons for

u& CAD and Revit
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@)v U-SPAC-CIRC 48 (¥ output
autocad_layer autocad_layer
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‘ (b Area Evolve (» output (> Output
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Interior Space- Polygons Graphics- Lines (Context)
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THE OHIO STATE UNIVERSITY

Used in Web Applications and Desktop

* Display floors around campus

* Find detailed information about a room

« Organization *Function
. Department *Sub Room Type
« College *Capacity
. Room Type *Room Number/Space ID
* Display building assessments and assets
 Interior Finishes *Plumbing
+ Exterior *HVAC
. Life Safety *Electrical
. *Shut off Valves
« Accessibility 33

*Fire extinguisher locations



THE OHIO STATE UNIVERSITY

Categorization & Query of Space Utilization

GIS Maps OSU.EDU Help Buckeyelink Map Find People Webmail Search Ohio State

| W W WU Y™
X

Space Data and Assessment

, (lEs
1124 1120 1y i s 6@_ \_T-B/B—hi-\ i
- !‘1[_——- -“"_"_‘ —\ ___j;- J y 01624 - )
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- H’i&%" ‘I Ill |
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Type: v m ! LI __;.__’1 4 ; " ‘ﬂ,jé
o ! ' =
Floor Plans v _ '-" .._-
Building: = Derby Hall (0025) =
-!'
Floors: 01~ % xmu
‘ 1L
Legend v I

Space Data Legend

Room Type Area(sgft) Percentage T
|:| 5F-Graduate Student Office ' _—
|:| 51 -Staff Office = o L 0A-Circulation 25231.50 25.39%
|:| 5A-Faculty Office L 5A-Faculty Office 20973.42 21.11%
|:| 5J-Office Service ! ) SF-Graduate Student Office 0874.18  0.04%
|:| 5B-Administrative Office - 51-Staff Office 8233.40  8.29%
|:| OA-Circulation 0B-Mechanical 6702.88  6.84%

4A-Study & Reading Room
I:I Y g 2P-Scheduled Computer Lab 5171.26 5.20%
[ ] sk-Conference Room - | _ _
I:I 1B-Classroom A iR 1 - 1B-Classroom 4613.99 4.64%
. 2Q-Unscheduled Computer Lab i - i s 5K-Conference Room 3860.40 3.88%
[ ] oc-custodial 53-Office Service 2799.14  2.82%
[ op-Toilet [ Zoom to

. T



THE OHIO STATE UNIVERSITY

2.5D Applications- Internal Assets

Building Shutoff Valves

Released in January 2018

Savings of S133k upfront, D ————
$88k annual |

vmm| ValyveSubType |Water, Domestic Cold

173 ValveS i — . | Building 1 Link [39

Building Interior Utility Shutoff Valves

\ AR | 0013T
Jl, SPACEID 039-0B-0018 | oonT L s
1 1 2 p h OtOS : | FLOOR Basement - No outside ex| - E Hall 0013
- --I
ROOM 0018 %0050
e =
Attachments: I 0012 'y
0018 FA
E6BE78749-9FFB-4386-8254- X l __f L
A9558633E55F jpeg 4 : i
JCH65A99-8ECE-4BDD-8868- X » ’1.-.
7C0D1B30CDASF.ipeg i '

Add: | Choose File | No file chosen
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Interior
Wayfinding




| Resources




From CAD to GIS:

From CAD to GIS:

The value of spatially enabling utility and facility information

Brian Baldwin







Actions

- Contact account managers
-Where do | start?
- What's my licensing?

- Survey
- Let's talk!

- Questions/Issues:

- Justin Anderson - justin_anderson@esri.com
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