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Introduction

This presentation will cover the lessons learned for uploading data to BIM 360 Ops
using two workflows:

* Revit FM model to upload directly to BIM 360 Ops

* Trade contractors files uploaded via BIM 360 Glue to BIM 360 Field and finally to
BIM 360 Ops.
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Introduction (history)

Longs Peak Hospital

« UCHealth’s first attempt to utilize the models

for facilities maintenance

« Started just prior to BIM 360 Ops entering

the market
o Utilized BIM 360 Glue and BIM 360 Field

 BIM 360 Field is used by the technicians In
lieu of BIM 360 Ops

 Qverkill for use as a facilities maintenance

application but it was available at the time

« Other organizations were using it for facilities

maintenance as well



Short Term & Long Term Goals

Short Term Goals

* Building Information Models in the field
* Introduce field to mobile applications
 Manage data

* Evaluate best methods and technologies

Long Term Goals

* Building Information Models become foundation for facilities maintenance (FM) applications
 Integration with other systems such as Archibus

* Mine data (mean time before breakdown, energy consumption, etc.)

* Refine processes and rely on field feedback



Why two workflows?

* The UCHealth Greeley Medical Center provided funds for the FM BIM and

the Intent was to Revit for the FM model.

* Funds were not provided for an FM BIM on the Highlands Ranch Hospital

project so trade contractor models were used.



Highlands Ranch Hospital

Highlands Ranch Hospital consists of the following:
« Hospital (358,000 SF)

 MOB (85,500 SF)

« CUP

» 73 Beds

« /7 Beds In shell spaces (future)

 Construction Duration

Architect — EYP (Hospital), Altus Design Studios (MOB)
CM/GC — Mortenson
o Model management and uploading to BIM 360 Ops
o BIM 360 Ops Field QR coder and data collection




BIM 360 Glue/BIM 360 Field/BIM 360 Ops Data Flow
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BIM 360 Glue/BIM 360 Field/BIM 360 Ops
Summarized Process

1.

N
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Subcontractor inputs EQ tag and description in designated property fields within CADmep or other native software

. Subcontractors export to Navisworks .nwc files and Contractor aggregates all .nwc files into FM .nwf as-built turnover

model

The Navisworks file is saved as a .nwd and upload to BIM 360 Glue

O
O

nen FM model in BIM 360 Glue and execute Share with Field command

nen BIM 360 Field in Admin mode and add the BIM 360 Glue FM mode

Create EQ Types/Categories in BIM 360 Field to match Selection sets created in Navisworks

Create any Custom Property fields and associate model objects with BIM 360 Field map sets (from Navisworks)

Add all properties that need to appear in EQ lists and save mapping

Save Mapping and in non-admin mode add any additional property data
10.Link O&Ms and submittals and upload them to the BIM 360 Field Library

11.0pen portfolio in BIM 360 Ops and obtain export code

12.
13.

n BIM 360 Field execute Export to BIM 360 Ops and enter export code

n BIM 360 Ops verify assets exported



Lessons Learned — Clearly Define Items in Subcontractor Models

» Clearly define items to included in the contractor models for BIM 360 Ops
» Develop Component Data Matrix

* Frequently meet with subcontractors to verify progress!

COMPONENT VOLTAGE AMPS SIZE FUSIBLE LINK FIRE RATING
DAMPERS X X X X X
COMPONENT MANUFACTURER MODEL NAME MODEL NUMBER TYPE VOLTAGE
WATER HEATER X X X X X
COMPONENT VOLTAGE AMPS PH HP SCCR
CABINET UNIT HEATERS X X X X X

UNIT HEATERS X X X X X
COMPONENT SERVICE VOLTAGE AMPS PH HP
PUMPS X X X X X
COMPONENT LOCATION SERVICE CFM PRE-FILTER FINAL FILTER
PACKAGED AIR HANDLING UNIT {AHU) X X X X X
CUSTOM ROOFTOP AHU X A X A A




| essons Learned — Test the Process with All Involved
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| essons Learned — Add Placeholder Data

In BIM 360 Field enter a dash “-" in the "Default Value” field for Custom Properties since a blank field will

not export to Ops.

Edit Custom Properties Save Changes

* = required

Note: Labels longer than 40 characters could be cut off on reporis

 Label Manufacturer

{ Type cannot be changed cnce a custom property has been created. l!

=N

Type Text
Default value

Required =




| essons Learned — Add Placeholder Data

In BIM 360 Field Make sure PDFs are clearly identified to the equipment they are associated.

‘B Autodesk BIM 360 Field - File Importer — = @] =
| B | AuTODESK BIM 360" FIELD ~ File Importer <Back || Next> |
Use the arrow buttons to add/remove folders and files to import
Files on your computer & network * ~ Files to import
' v (3 Library Test Files i Filename Path
| ) Chiller C:\Us¢
| [ OR&M Test File 1 ndf
*If network files are slow, copy them to your computer before importing

® 2016 Autodesk, Inc. All rights reserved, Privacy Policy Terms and Conditions  About




Greeley Medical Center

Greeley Hospital and Medical Center consists of the following:

 Hospital (196,110 SF)
 Medical Center (116,925 SF)
- CUP
- 58 Beds
« Construction Duration

o Hospital 21 months

o Medical Center 19 months

« Architect — BSA LifeStructures (FM BIM Author)

« CM/GC - JE Dunn Construction
« Commissioning Agent — eCube (BIM 360 Ops Field QR coder and data

collector)

* Owner — UCHealth (Equipment naming and model uploader to BIM 360
Ops)



Data Flow
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Revit to BIM 360 Ops Step-by-Step Process

1. Align Revit FM model assets (mechanical, electrical, fire protections, building automation, etc.) with coordination

models

Rename assets’ Marks (if needed) in FM model files

Add custom parameters with placeholder data

Remove unnecessary data in background files (architectural, structural, etc.)

Merge FM model with the background files

Select assets to be exported (select assets by types — do not export all assets at once)
ODbtain export code from BIM 360 Ops

Export assets to BIM 360 Ops

© oo N o 0o ~ W DN

Repeat 6 through 8 for each the next set of assets to be exported



Software Diagram

1.Contractor post record drawings and working files of changes &

Design Models to contractor site

2.BSALS Reviews Changes, distributes tasks within team to

update models

3.BSALS Posts FM Model to ShareFile

S
4.UCH Posts Updates to BIM 360 ECube - ' g,

5.Ecube populates field data in Building Ops Data Entry

6.Batch updates will be imported in Revit then uploaded to Ops

Project Team BSA LifeStructures UCHealth
~ ) == D
| Aduhel ) I
\_ v \_ J

Submit to Process & Review Eiles Update FM Transfer Files
Contractor Site Models



Contractor Site

* Design Teams Upload

Drawings and models to their

construction management

site.

« DCO’s CCD’s ASI’s

A

)

Bt |
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)jeCtS Review

the project list below for a summary of items
I J J

Project Documents

Show All P
t Number a Project Name Pending Delegated Reviewed Closed Total
7100 UCHealth - Greeley Hospital €3))] €a))] [ 543
Cast-in-Place Concrete - Product Data (INCLUDED IN 033000-02) 03301
033000-02 Cast-in-Place Concrete - Design Mixtures 033000-02
033000-03 Cast-in-Place Concrete - Shop Drawings - Footing Reinforcement (Area F) 033000-03
033000-06 Cast-in-Place Concrete - Qualification Data (INCLUDED IN 033000-02) 033000-06 03/31/2013
033000-07 Cast-in-Place Concrete - Material Test Reports (INCLUDED IN 033000-02) 033000-07 04/06/2017
033000-11 Cast-in Place Concrete - Steel Reinforcment (Area C) Shop Drawings 033000
033000-12 Cast-in Place Concrete - Steel Reinforcment (Area B) Shop Drawings 033000
033000-13 Cast-in Place Concrete - Steel Reinforcment (Area A) Shop Drawings 033000
033000-14 Cast-in Place Concrete - Steel Reinforcment (Area D) Shop Drawings 033000
033000-15 Cast-in Place Concrete - Steel Reinforcment (Area E) Shop Drawings 033000
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Track Tasks

Get notified of new post from JE Dunn site

Microsoft Flow to setup task

Email notification track task in Trello

<= (Create Trello cards for emails sent to Gmail
4"‘

E Create a card

s)
%
> g
3
Z

e for a Greeley Call

E When a new email arrives

I'_T| Html to text 2 (Fraview

. Condition

E The plain text c.. contains
Edit in advanced mode

ate BBKM:D -8
=

Needed Information

+ Add another card

If no

E Create a card 2

Level 3 Area G

Level 2 Area H

Level 1 Area B

Level 2 Area G

Level 1 Area H

Level 1 Area G

Level 1 Area C

sssss
Missing CCDs From JE Dunn site Review UCHealth BIM Execution (‘,
- Plan for Required Parameters JEDUNN
K
Track I5sue - Hospital Ley
Level 3 Area H cocrainaton
Level 1 Area A =+ Add another card

Bill Camney 475

BSA LifeStructures (defau

ave W Flow Checker [ Test

Menu

B change Background

Y Filter Cards

%/ Power-Ups 1
Calendar, Google Drive and more

Stickers

= Activity

_‘ Bill Carney changed the background of
this board
a few seconds ago

_a Bill Carney added (308 3) RE: Time for
a Greeley Call Wednesday Moming 1o
To Do
Oct 3 al 12:40 PM

k Kfoley on Mech Coordination 18
Sep 21 al 10:26 AM

From: Tally Metzger

[mailio tmetzger@ecube com|
Sent: Frday, September 14, 2018
743 AM

To: Dulaney, Michael B

Michael Dulaney@uchealth. org
Subject: FW: (908.3) Level 1 Area
B - Missing Fire Damper
Designations

Hi Michael

Did you find the documents you

ACC

Space

Dates

BIM360 Model

Level 1 Area G

3/7/18-3/20/18

Level 1 Area G

4/4/18 —4/10/18

p | ACC
Q.. [ac

Level 1 Area H

3/21/18-4/3/18

Level 1 Area H

4/18/18 —4/24/18

//‘ ACC

Level 2 Area G

4/4/18-4/17/18

Level 2 Area G

5/2/18 —5/8/18

Level 2 Area H

4/18/18 -5/1/18

Level 2 Area H

5/16/18 —5/22/18

Level 3 Area G

5/2/18-5/15/18

Level 3 Area G

5/31/18 - 6/6/18

Level 3 Area H

5/16/18 -5/30/18

Level 3 Area H

6/13/18 —6/19

HOSPITAL

avel 1 Area B

4/5/18 -4/20/18



https://us.flow.microsoft.com/
http://www.trello.com/

Trello
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UCHealth Greely FM BIM Modeling & | pesonal & pivae = #S@OOE)« 2

Known Information

Revit files will be version 2017, Project
was d

compal Resources

We published the shared coordinates
from the Mechanical file.

eCube Ceiling Grid and Tile Drop
Schedule for Greeley

Re: Welcome to the 17007100,
UCHealth - Greeley Hospital Website

Mech Coordination 1B
o1

+ Add another card

To Do

Unistrut Coordination

= 1

Cue

RE: (9
Impact to Area H, Level 3

Doing...

+ Add a card

In-Progress

(908.3) RE: Time for a Greeley Call ~

Wednesday Morning

-+ Add another card

Generated
from Email

Meeded Information

Missing CCDs From JE Dunn site

Flagged

Schedule

Done

Review UCHealth BIM Execution
Plan f

Completed

Level 3 Area H
Level 1 Area A
Level 3 Area G
Level 2 Area H
Level 1 Area B
Level 2 Area G
Level 1 Area H
Level 1 Area G

Level 1 Area C

+ Add another card

3 Auiomaie by Zapier

Issues to Track

®

+ @ L%

Menu X

B change Background

Y

Flagged

Track
coordination

@ 2

+ Add another card

Filter Cards

Power-Ups 1
Calendar, Google Drive and more.__

Stickers

More

Activity

Kfoley on Unistrut Coordination
Oct 31 at 10:23 AM

Level 1 done

Kfoley moved Level 3 Area D from To
Do to Done
Oct 31 at 10:23 AM

Kfoley moved Level 2 Area D from To
Do to Done
Oct 31 at 10:23 AM

Kfoley moved Level 3 Area C from To
Do to Done
Oct 31 at 10:23 AM

Bill Carney changed the background of
this board
Oct 26 at 3:08 PM

Bill Carney added (208.3) RE: Time for
a Greeley Call Wednesday Morning to

To Do
et 2 oat 47240 BRI




Process & Review Models

« Separate model from design and construction
* Use review tools to identify the changes

* Create plan for updating FM Model

Update Scenarios

PDF

Adobe

Drawing Overlay

http://www.hagenbusiness.com/bluebeam-tips-compare-documents-overlay-pages/

Revit

Model Compare

http://revitaddons.blogspot.com/2017/01/metamorphosis-free-and-open-source.html,

https://youtu.be/uUcwH8GvIDY

d

3D Model i“"‘m

Reverse Clash
Detection

Haven’t had to do this one yet but the Geometry does not intersect node in Dynamo
can show what does not intersect between differing geometry types.



http://www.hagenbusiness.com/bluebeam-tips-compare-documents-overlay-pages/
http://revitaddons.blogspot.com/2017/01/metamorphosis-free-and-open-source.html
https://youtu.be/uUcwH8GvlDY

Update Revit Model g ‘

D~
ey

« Take our review Information

 Make a plan of attack and update model

« Update FM Model to provided document

Update Scenarios

Fabrication Model Align FM model content with fabrication model.
Small Design Change Align FM model content with design changes provided
Large Design Change Model Group and replace FM model content with New Model Content.

Non-Matching or Non- Modeled Content |Replace or remove content in FM model if needed. Model item to match provided
content




Joard olders 18550003.04 - UCHealth Greely

fers F~ 18550003.04 - UCHealth Greely [ More options

rsonal Folders 8 Itemsinthis Folder & People on this Folder

1ared Folders
vorites

1 select All
e Box

ycle Bin
i 0

kflows r_

Current Files Dynamo Incoming Qutgoing

22 GB 355 KB 5GB 14 GB

-

~oorting Content
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Manuals
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QR Coding



Automation

 Room and level Based Numbering
« Connecting Data
* Synchronizing across files

- Adding Parameters and Setting Values

Filter Selection List for Rooms
Filter Selection List For Category - Select In Blue Below

Group Geometry of nested
families

Get Mark Value

Create List of Elements

LIzt SHrE :-.-_,.n.ur.- ::W“w. - Py = I.:I ; p— Com bi ne
o [ Tf o Room
S Number

Extrude Room Boundary

and W

Lial Gl Renedlinckes
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L essons Learned — Parameter

\Mechanical Equipment (1)

G rO u pS Mechanical - Flow
MAX AIR FLOW EEIE.DD
...... T T =
Sarameters added to Revit will show as custorn fields inthe e
Asset view of Ops. These parameters must be assigned in the ™ AN UNGEEURIED ARG oo™~
olosing RevitMEPOrows: T e
...... P Y o
E . e I
> Electrical R Bl e
> Hlectrical  Circuitng T R
> Electrical — Lighting Wurside Max Water Flow Rate GPM) |
_ Fan RPM
> Electrical -load L WJ[r5|[|E-meatermeHate{GPMj .........................................................
> Meghanieal e
> Mechanical-Fow Afow €M)
> Mechanical — Loads Mechanical - Loads 5
MEH 0.000000
> Plumbing . T N CeC e
...... e
Only shared parameters of type MEP are exported. .. . apa['w“[’”ﬂ .........................................................

..........................................................................................................................................................................................................................



Lessons Learned — Exporting Assets

Select only the assets that should be exported from Revit prior to exporting them to BIM 360 Ops. Duct, pipe, cable tray, etc.

should not be exported as they do not need regular maintenance.

Select only assets to be exported



Lessons Learned — Placeholder Data

added below).

Revit Shared Parameters | Shared Parameters as Fields in BIM 360 Ops

...................................................................................................................................

Mechanical - Flow

Flow Rate (GPM)
_____ e P S
______ e
_____ WtrSmIeMmWaterFIDw
______ e
_____ P
Al S —

Suction Velocity 0.00 FPS
______ e P
______ 2
...... S
...... A
..... T
...... W By
...... e
...... O R
...... e

...................................................................................................................................

-----------------------------------------------------------------------------------------------------------------------------------

Placeholder data must be added to the parameters in Revit or BIM 360 Ops won’t import the parameters (hyphens as placeholders

amb. air

design flow rate

0 GPM

ewt (deg .f)

fluid type

lwt (deg. f)

apparent power

O VA

discharge velocity

0 FPS

fan rpm

hp

max ref. side press.

capacity (tons)

eft (deg. f)

flow rate

0 GPM

impeller size

DII

max wtr side press.




Lessons Learned — Do not start QR codes

with “0”

Do not start QR codes with “0” such as 0001. If the file is exported to .csv the barcode field changes to number format and the

leading zeroes disappear: 0001 becomes 1 in the .csv file.

BIM 360 Ops Barcode

A-Single Duct AT 5-16 - With Reheat Coil: 12" GMC-AT-1.L830

mechanical equipment X

barcode / QR code L SAewed schedules
00015 None

Add

3D model associlated tickets
Model is syncing... None

history

L [y
'Illl_' ||':I L] ."l f

W W

Barcode After Export to .CSV

Asset Description

A-Single Duct AT 5-16 - With Reheat Coill:
A-Single Duct AT 5-16 - With Rehea
Reheat Coill:
With Reheat Coil:
With Reheat Coil:
With Reheat Coil:
With Reheat Coil:
With Reheat Coil:

A-Single Duct A
A-oingle Duct A
A-Single Duct A
A-Single Duct A
A-Single Duct A
A-Single Duct A

—_— L

[ 5-16 -
[ 5-16 -
[ 5-16 -
[ 5-16 -
[ 5-16 -

A-Single Duct A

[ 5-16 -

L

gt

With Reheat Coil:

12" GMC-AT-1.L830

LT -AT-1.972

08" GMC-AT-1.909
14" GMC-AT-1.1L900
08" GMC-AT-1.934
10" GMC-AT-1.908
08" GMC-AT-1.960
14" GMC-AT-1.950-+
08" GMC-AT-1.907

Barcode

15
7



Lesson Learned - Additional Exports from Revit to BIM
360 Ops May Overwrite Data in BIM 360 Ops

If placeholder data such as dashes are added to Revit custom parameters and the asset was previously exported to

BIM 360 Ops the placeholder data may overwrite data for the custom parameter already entered in BIM 360 Ops on
subsequent exports.

REVIT asset exported to BIM 360 Ops BIM 360 Ops Technician adds “3” BIM 360 Ops
Ao ,,:, |

P"mawwta _________________________________________________________ : = hp hp

o e ?_

B ........................................................ : EE——) PN

MCA .................................... ........................................................ .;.: — 3

o E— g

Asset Iocatlon IS changed in REVIT and re-exported to BIM 360 Ops “-” Overwrites “3” in BIM 360 Ops

e |
PimaryVoita..  []7 - hp
PR A o S

Max Pwr : B

B — 1 _ ~
B o &




Lesson Learned — General Considerations
As with any system there are many considerations to implementing the system

* Plan ahead!
* Meet with the BIM 360 Ops end users

o Do they want the Marks revised to include rooms numbers?

o What custom parameters do they require?

o WiIll the data be shared with other systems?

= Does the Mark need to be separated from the Family and Type?

o Plan for changes (don’t re-export from Revit and overwrite BIM 360 Ops entered data)

« How and where will the data be entered (Revit, BIM 360 Ops, BIM 360 Field, CSV File)?

* Ops is formatted for IOS (iIPhones only). The iIPhone app can be downloaded from Apple for the iPad but it is
formatted for the IPhone screen

* Ops can run in web mode using Safari on an iPad but the IOS must be 10 or higher



How To Decide Which Workflow to Use?

BIM 360 GLUE TO BIM 360 FIELD TO BIM 360 OPS WORKFLOW:

Advantages

1. Ideal method for using trade contractor coordination models which should reflect installation
2. Least expensive of the two methods

Disadvantages
1. Possibly multiple file types to maintain

2. If owner is maintaining the models Owner will need BIM 360 Glue and BIM 360 Field to export to BIM 360 Ops
3. Multiple parties (subcontractors) involved

REVIT TO BIM 360 OPS WORKFLOW:

Advantages

1. Easy to maintain the Revit models and export to BIM 360 Ops

2. Data can be exported (3rd party or via Dynamo) to the Revit model
3. Data can be manipulated easier in Revit using Dynamo

4. Some data may already exist in the Revit families

Disadvantages

1. The Revit MEP model must be updated (as-built) to reflect coordination and asset installation
2. Additional cost to update the Revit MEP models



Conclusions

OPS

Large facilities may undergo frequent renovations - consider using the Revit to BIM 360 Ops workflow.

* Directly export to BIM 360 Ops but consider carefully the use of custom parameters

* To avoid accidental overwriting BIM 360 Ops data export the data to spreadsheets or use Dynamo to copy date directly

to the families in Revit

Facilities expected to have few renovations consider the BIM 360 Glue/BIM 360 Field/BIM 360 Ops workflow.

 The subcontractor models can be used

 However, If the owner Is going to maintain the model the owner may need the various applications used by the

subcontractors



