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Class summary

Carolinas HealthCare System will review the strategic implementation of Building
Information Modeling from project inception to facilities management. The owner
team will then explore the benefits of project processes, such as multi-team
member collaboration, virtual coordination, and owner BIM standards that help
minimize project risk. The owner team will also describe their use of BIM during
facilities management, which includes space management, asset management,
and virtual documentation. Carolinas HealthCare System will conclude with the
BIM program lessons learned and return on investment of their BIM to FIM
(Faclilities Information Management) implementation.
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Key learning objectives

At the end of this class, you will be able to:

= Understand the need for owner BIM contract requirements and the
resources needed to assist with compliance

= Understand the use of virtual coordination to minimize rework and
norten planned downtime

S
= Understand use of virtual documentation for regulatory compliance
Understand the program ROI and cost avoidance in utilizing BIM for FIM
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Carolinas HealthCare
System Overview
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Carolinas HealthCare System
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Vice President

| Facilities Center Of Excellence (FCOE) | | Markets |
| o
| 4f comorate / BN 7N L y N 4 e |
| [ Operations [ Project \ [ Facilites L ( Senior Market | ( Senior Market | |
p \ Management / \ Management / | Leader Leader
| ..and Support , L . \ J | | A 4 A Y |
I | | I
R R T S W S VR N S S G S Y R S R S S S R S N N S S S S VRS P R R —— 1 __________ 1 _____ J
Corporate Operations and Support supports Project Management supports facilities within Facilities Management supports the system in
Primary and Regional Facilities in the the Primary Enterprise in the following areas: the following areas: Relationship management, overall Market
following areas: . . —{ performance and strategic partnerships with Market |
_ _ « Project Management « Plant Operations Executives for the following Markets:
« Strategic Planning, Development, and Dosidn Servi c i
Real Estate « Design Services ¢ Regulatory Compliance
« Office For A Healthy Environment « Construction Management « Non-Regulatory
« Operational Excellence / Program « Interiors / Furnishings / Signage « Energy Management —>» Central Market North Market |«
Management + Move Management « Grounds Maintenance
« Capital Management / Financial Planning « Structured Cabling « Security Service
« Teammate Support Services o i i
Pp Environmental Services L3 West Market Soiithoast Matket |«
« Information Management | Building « Food & Nutrition Services
Information Modeling (3D)
« Parking Services
« Vendor | Contract Management
Ll south Market CH(S; Medical L)
roup
| Behavioral Health, Regional
PAC and Rehab Relationships

@ AUTODESK UNIVERSITY 2016 {\ AUTODESK.



The Value of BIM for Owners

Different Perspectives on

MECKLENBURG cOUNTYl
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« Equipment Replacement/Upgrade
« Finish Replacement / Upgrade

Strategic Business Plan
e Process Evaluation & Change

e Space Planning/Renovation/Changes
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Pilot Project

= 2009 CMC-Lincoln Hospital
= Contractor Initiated

= Used only for 3D Clash Detection &
Coordination
= Savings Realized

= QOver $2 Million in Savings — through
errors and omissions reductions

= Opened 4 Months early
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Contract Development and
Compliance Verification
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Contract Development

CHS BIM Requirements Development

2010 - Created guidelines & selected projects to pilot
requirements

2011 - Continued guideline development and pilots
2012 - Contracts issued using modified AIA E202 with 3
sub-exhibits

Carolinas HealthCare System

BIM Standards and Guidelines
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Contract Sub Exhibits

BIM Execution Plan
Formatting Requirements
Content Requirements

¢

i Construction type:;

i, Dcoapancy{ies);

. Code complisnce calnlxtions indicating both allowablereqeired and proposad

k. Exitmg,
c. Firamated walls and partitions clearty idantified

. Enlarped floor plans:

a. Typical room layout (s applicabls to project typel
k. Restrooos | Showars;
c. Stirs, ramps, and aleators; and

d  Other specialty space: as appropriate to the proposed decign.

9. Imteqior / Millwork Flevatons;

3. Schedols (incleding hardware et asudpmments):

b Typea; amd

c. Typical bead, jamb, and sill details.
Scheduls:

. Hardwrams

n T g

Shest wize and orentticn mrest eatch fll gxe hard copy drawings
OESER , faclity mams & facility addmess et be on svery sheat
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D'WF files mmst follow CHS file marxing comeention:

1. OER 2 Sheot Mumbar-Name of Sheat

2. Ex- IIE3377_Al-FimtFloor Plan

b 3D Modal Views

i All 3D Modal view files emst follow the following naming comvemtion:
1. OER2 Facility Mame Facility Number Diwcipline dof
1 Do not inchads date or other information in the file s,
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L View Typex
a. 3D View without bnked Sl
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c. Phumhing fmrs count L COO0E & digit C5T Masterforzsat Coda
7. Life safoty plans:
a. Occupant loading:

252 Waming Conventons
ase informarion shall be mamed as follows:
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Resources to Assist with Compliance

= Revit Templates
= Family Library
= Add-ins (CHS BIM Utilities)
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Revit Templates

= Project Templates
= Architectural, MEP, Structural
= CHS Shared Parameter File B
= Review Template

= Consultants use to visually review o L
model prior to submission w

Room

205 |

= Consistent Formatting of Models
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Revit Library

= 1000 Families and growing

= Named and formatted per CHS
standards

= Updated regularly on CHS
SharePoint Site

= Process to reqguest new family
creation
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3 E) https://carolinashealthcare.sharepoint.com/sites/bimext2/Revit/Rev O - @ C

B Revit Families - All Docum...

SharePoint

BROWSE LES LIBRARY
s w5 Modify View . Current Wiew:
| [ Create Column | ANl Documer
View Quick Create
Edit View Mavigate Up Current f
View Format Manage Views
Libraries

Revit Families

Revit Project Templates
Revit Family Templates
Revit Utility Download
Revit Utility Help

BIM Standards

Revit Family Review

Request a New Revit Family

Revit Views
Rewit 2013 Family Catalog

Team Discussion
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All Documents
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Organize = Burn Mew folder
- Favorites Mame
a A360 Drive , 00-Contract
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4. Downloads . 02-Existing
| Recent Place: . 03-Conc
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- Libraries . 05-Metal
, 06-Wood
1M Computer , 07-Thermal
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5
§ Request a new Revit Family
5 »
5 =
General Details
[

If so, enter the manufacturer: [ I
If s0, enter the model numbers: [ l

If so, attach a spec sheet
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CHS BIM Utilities

= Standards

= Formatting Check, Content Check, EAM
Export, & Package for Submission

= Code Compliance

= Rated Door & Damper Check
= Productivity

= Apply & Check Archibus, Finishes, Place
Equipment, & CHS Parameter Add

EHO-A-r 20 A 5P 55 Tl ¥ CMC-Steele Creek 0155 FM.rvt - Floor Plan: LEVELOL ... |T_|-",.T-E'ka_!."r‘i-"ﬂfﬂ' or phrase |EHE| €. 03

CHS Utilities

] v w B® PR EE® T E 00

Formatting Content EAM Export  Package for Rated Door Damper | Apply  Check Finishes Place Addto | SharePoint Help About
Check Check C5V Submission Check | Archibus Archibus Equipment  Family

Standards | Code Compliance | Productivity General
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CHS BIM Utilities - Standards

3 ?‘.ModelChecker ! - ! g ! R 1 == =
M %% gnz');rn?linass Hcalgln(m:ﬂm‘e System

Project Details

CHS BIM Standal' dS Check Project Name: CMC-Kannapolis Pavilion
L Checks the model for compliance with CHS BIM Standards Facility Name: Not Set!
Filename: 2293559 CMC Kannapolis-ARCH.rvt Facility Address: 2711 LANE STREET KANNAPOLIS, NC 28063
File Size: 20 MB Facility Number:  Not Set!
Modified: 7/29/2011 1:28:00 PM OSR #: 2293559

Quick Checks (Hover over images for the result)

1n11 nearan1aTe [ o 1

Fil - Failed! Plan Names - Failed! =B
x ilename - Faile x an Names - Faile 2 Standards Chgck Results . ' ' —— ' - u
</ Project Name - Passed! S V
%@ Carolinas HealthCare System
i -/ Project Address - Passed! / Syncto Central - Passed! % & BIM Department’s Extensions for Revit
/ OSR Number - Passed! 5
Quick Check: 54.5% Results of the CHS BIM Standards Check
XK Facility Name - Failed!
X Facility Number - Failed!
+/ Project Status - Passed! I Shared Parameters Found in Model l Missing Shared P OmniClass Numb | Family Naming l Work l Floor Plan Names |: Wall Types | p, Values
/ Titleblock - Passed! Fi Fi Accaiab
Wall Type Type Mark R:teing A UL URL Function S Y Width Error Found Chart View:
l IS 03 orefro erio B2020200 e wall type name doe lr'l'_'r.'. . .
Soffit Soffit (1010145 0'-41/4" - The wall type name does i |{::"'u]_'|.[]:|.5_ H'I:'il![.l:]' are _bql'ﬁ[t"]_
- Soffit 2 sides Soffit C1010145  (0'-47/8" - The wall type name does L ! Eoa Mico s s Uik for K .
© Carolinas HeatinCatewntem 2011 2A-Interior-Metal Stud-2 ... | MSB110000ND Interior 1010145  |0'-31/8" - The wall type name does |
3C-Interior-Metal Stud-3 ... | MSC120100D |01 HR FIRE | U465 http://database.ul.c... | Interior 1010145 0'-47/8" - The wall type name does -
3A-Interior-Metal Stud-3 ... | MSC120000D http://database.ul.c... |Interior 1010145 0'-47/8" - The wall type name doeg [ — m.-. m Wh S ——| M 8 ibwpike |
6D-Interior-Metal Stud-6... | MSE120100D |01 HR FIRE | U419 http://database.ul.c... |Interior 1010145 0'-71/4" - The wall type name doeg
6A-Interior-Metal Stud-6... | MSE120000D Interior (1010145 0'-71/4" - The wall type name doeg I y
= : ; e S N s S T gl brsg
2C-Interior-Metal Stud-2....| MSB110000D Interior 1010145 |0'-31/8" |- The walltype name doed ™ L 2 P Eelr
Foundation - 12" Concrete Foundation | A1010200 1'-0" - The wall type name doeg i Passed Che h’
Retaining - 12" Concrete Retaining 1-0" - Thewall type name doey Lap _hﬂm 2
3D-Interior-Metal Stud-3 ...| MSC120000DL Interior Clow0Ws |0-47/8° |- Thewalltype namedoeq I Failed Ches
4A-Interior-CMU-02 HR | CMUG000200D |02 HR FIRE | U306 http://database.ul.c... |Interior 1010145 0'-75/8" - The wall type name doeg 93.97% Passed 1
- { B e L Aema Bpron for Sappang Fendp 10g 0w paiagengn =
4B-Interior-CMU-5/8" G... | CMUG110200D |02 HR FIRE | U906 http://database.ul.c... |Interior 1010145 0'-91/8" - The wall type name doeg ™
6B-Interior-Metal Stud-6... | MSE120000DL Interior 1010145 0'-71/4" - The wall type name doeg .4 a Frapnl 5ol drmaduiry
C Lz refion B
I < n ] »
& Clmrguad
[ & g Gy i ]
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et S s drcfaban
& oL e
& Erd ixrme
s Do
s L ~
o prsond
€ Cadleipd Hgalbl i iles ML
¥ =r
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CHS BIM Utlilities — Code Checks
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CHS BIM Utilities — Productivity

' ApplyFinishes [E=RE=)
47 | = .
— \ %?ﬁ" Carolinas HealthCare System
i \ﬂ BIM Departments Utilities for Revit
Family: [ Load... ]
Type: [Reﬁ'igaatnr, Domestic with Freezer -4 ,] [ Duplicate... ] Finish Package Awailable Finishes
. IField V] Finish Manufacturer Pattern / Style Color Size / Comment =
= — Finish Type InterfaceFlor LaPaz #14593 Yucca #101387 20in x 20in / Field
Type Parameters ¥P
[Floor v] Carpet InterfaceFlor Caracas #14592 Yucca #101374 20in x 20in / Womens ...
| Baramety | Veloe | A_ ) . Carpet InterfaceFlor Furrows, 1666302500 Hops 1454 20in x 20in / To patch ...
: £igply Boish2 Carpet InterfaceFlor Tonal 11622302500 | Raisin 5488 20in x 20in / Accent o...
R e 12000000 ==
I Required Amps +0.000000 | Floor Finish Accent Carpet InterfaceFlor Tonal 11622302500 Bark 5483 20in x 20in / Accent o...
_ Walk-Off Mat InterfaceFlor Deco-Rib 602372 Chocolate 20in x 20in
Width 2'51/2" £| D lain Tile Daltile \ da Solids Sand PSS 2in v in b
ieight o030, ( Add Selected Finishes ]
Depth 2' 81/4"
Weight 201 Finishes listed on the right will be
Miodei Energy Star GTHISIBXW (18 cu L4 applied to these rooms: These finishes will be applied once the "Apply Finishes" is clicked
Manufacturer GE Appliances Rm# Rm Name Finish Manufacturer Pattern Size/Comment
Description Refngerstor; Domestic with frees Room (ESI Ficor Finish InterfaceFlor LaPaz #14593 Vucca#101387  |20inx20in/ Field
Attainia ID 4942-167
Keynote
Type Comments i —
/ URL & Equipment Creator al = I =
Assembly Description <o 3
Assembly Code %? Carolinas HealthCare S!Stelll % Room Parameter Check a =
e %& 'BIM Departments Exteasions for Rewt ¢ - -
ype Marl o2
Room Detail: ~ 5 ~
: - Q? Carolinas HealthCare System _
[ << Preview ] [ OK ] C‘ Room Number: E] Department: Room Name in Model: LOUNGE && BIM Department’s Extensions for Revit [ Cancel ] [ Apply Finishes
Room Level: Levell Room Area; 291115 Room Name in Excel:  Lounge
E Room Room - . — —
Required equipment for room 144; Level Room Name Number Room Type Descnptlon [j
Qty  Description  Manufacturer Model NWE F1 AC Mg Weight Width Depth Height Vohs  Amp  Water Steom Drain Ver Level 01 |SECURE STOR 1010 NON- AL STOGENRL Storage General
G| Coffee Maker, S... | Douwe Egberts Coffe... C-60 2 c N Level 01 | WORKROOM 1012 f
1 _k: Machine, Di... | Follett Corporation _lZCldOOA jN AO/C 1 iC _220 _16.?5 235 325 115 _13 Y N .V N Level 01 |CENTRAL SCHEDU... | 1015
1 | Oven, Microwa... | GE Appliances | JEBI8G0DMBE (1.8 c f/Black) }'N '0/9 2 'C 43 a8 1 1315 120 136 N N '! N
1 Refrigerator, Do... | GE Appliances Energy Star GTHISIBXWW ... N 0/0 2 F 201 25 3225 66.75 120 15 N N N N |3 l Level 01 | ADMIN WAITING 1016
1 Dispenser, Pape... | Georgia Pacific 56650 C-Fold /Multi IN o/C 1 w 3 1 5.25 155 N/A N/A N N N N | Level 01 |SUPERVISOR 1017
1 'Dispensev, Soap... | GOJO Industries _vaon FMX-12 /1250mL (... !N ‘O/C 1 'W '1 '6.25 525 105 N/A 'N/A N N 'N N | Level 01 DIR 1018
1 D ser, Soap... | GOJO i Provon FMX-12 /1250mL (... ;N |o/c 1 ‘W 1 6.25 525 105 N/A N/A N N N N
1 Locker Patterson-Pope 14 N 0/0 2 N N N N Level 01 INSURANCE VERIFI... | 1020
2 | Waste Can, Swi... | Rubbermaid Comme... | 3958/2664 (35 gal) N oo |3 F 10 |195 195 275 N/A NA N N N N Level 01 | SOCIAL SERVICES 1021
1 Board, Service E...| Staples DSB-152A N oc |2 18 4 N N NN - Level 01 | FINANCIAL CONSUL | 1022
< [ m | »
[ Place Selected ] [ Place All J [ Update Placed ] [¥] Warn when skipping equipment l Level 01 FINANCIAL CONSUL | 1023
Level 01 | STAFF LOUNGE 1024
© Carolinas HealthCare System 2011 gt
— — = Level 01 |STOR 1025
Level 01 |CASE MAN DIR 1026
Level 01 |MRCO-OR 1027
Level 01 |MRDIR 1028
Level 01 |MR SUPER 1030 s
Legend

I:l Room Type Parameter is Valid and Matches a CHS Room Type
[ ] Room Type Description is Vealid but the Type Code and/or Category is Invalid for this Description

Invalid, Missing or Mismatched Parameter Value(s)

" [7] Hide Element Ids in Table [ Boot ][ ok |

; Number of Rooms Scanned: 753 - Completed in: 0.0647922 seconds. it
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CHS BIM Utilities — Productivity

AUTODESK UNIVERSITY 2016
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Submission Review and Scoring

= Review Each Submission at Milestone
Phase

= Run Automated Checks
= Review Template

= Standardized Review Checklist
= Reviewed throughout the project in order
to:

= Avoid Rework
= Avoid Delay in Deliverable

= Ensure Quality of Model through-out
the project

!}/'Q AUTODESK UNIVERSITY 2016

% Carolinas HealthCare System

Project Mame: CMC-NE CAC Renovation Discipline Firm SCore
05R #: 2760424 Architectural WMEBA [
Facility Name: Clinical Services MEP Caveo 5
Facility Number: 0799 Structural M/A
CHS Project Manager: Gigl Berg Interior WA
Submission Phase: Construction Documents Fire Protection M/
Submission Date: 6/10/2015 Civil M
Submitted By: WMBA
Project Contact: Tracie Sansavera
Project Type: Revit Team Drrawing Review Score (0 - 6): 55
Project Scope: 142259
Reviewed By: Meghan Rufio Resubmission Required: No
Rewview MNate ARMRMMS Recuhmit Ru NFA
Rt Content Checks
=t e Details Comments
Fes [cosl mciuoes all applicsie Appencis B Informancn snd |7n=pmp:tnfnrrru":?n|'r.uugﬁm:- Froect IPor manon) parameners MUt Inouce Sl
thiz imformation matdhes wiat is shown on the Appendia 8|applicable Appendia B informastion.

ahoat

frez  |Sumemizsionincludes sil spplicable Archibus and
desartment information.

Thiz is requires for &l projects. Department inforration (Department Murriser, Departmrent
Mame & Business Unit] should come from the end user. Lise the ' Apnly Archibus® and "Oheck
Archibus' CH5 Bayvit Liilites to enber and then check this informartion: it showld not be entered
manelly.

7

Reted walls cormecty are setup and display waill ratings

‘wall fire ratings must foliow the convention set in the CHS t=mpiste fiters (01 HR ARE, 01 KR

project scope. This walue must also match wihat is enbered

per CHS Standards FIREfSMOKE, =tc) This ensures all ratings will display cornectly per DHSR standards in CHS
Bamier Manazement Flans.
res Project Scope Ares Flan is setup and shows the curment. | Using the "Project Scope” area type in Revit, create an ares plan for esch bevel in your project

and outline the entire scope. This is neguired for all projects sinoe this number is used by CHE

into the eFormm for reporting.
Roomi finishes have besn applied to rooms wsing the Eoom finishes must be applid to room elements in Ravit snd finishes must be soplied to the
cormedt shared parameters O+ Shaned Farameters setup in the OHS Revit template.

Roormi numbsers follow THS standerds

|Hmmuﬁﬂna'nﬂmb-ﬂ'irg.fumirgm

reqpire ments fiound in the CHS BIM Protoco Exhiit

Reference the Project Phass Deliverabie requirements fiound in the CHS BiM Prokocol Exhibit

EEEEE

Suomission mests sl Modsl Requiraments found in the
{CHE BIM Frovhoonl Esdrilit

Referenos tihe Model Requinements found in the OHS BIM Protoood Exhi bit
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Contract Development and Compliance

Verification

= Define what “BIM” is to CHS

= "All drawings and schedules required for design, assessment, review,
bidding, and construction shall be extractions from the Project Model”

= CHS is requirement a Building Information Model — not asking for just 3D
drafting

= Clearly State Deliverable Requirements

= Revit Deliverable

= Navisworks Deliverable

= Required content in each model per Milestone Phase
= Eliminate subjectivity in BIM Process

m AUTODESK UNIVERSITY 2016 i\ AUTODESK.



Design and Construction
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Project Type Specifics

= Not a one-size fits all approach
= Varies by project type and size
= New Construction vs. Renovation

= Acute Care, Medical Office, and
General Office

AUTODESK UNIVERSITY 2016

3D Revit

files. but mew work — nenw ductwork or AHL should

Apsthetics Frovide finish CHS created 1ool that allyes designed to aute- Finish information not lecated in
Oy information in Revit | populabe fislds (manufacturer and model #) which | consistent place — sometimas on
[Furniture Room object. Room | reduces input tme by designer drawings and somatemes in the
mnd objects can be Information is embedded info medel and is linked | specifications. Finding
Finishas) creabed from lines e report on SharePaint for all CHS tearn manufacture and reodel in this
on tap of CAD fles rembers 1o Steass wiay 18 e consumang and does
o from an existing niot allew us 10 easily mpord ndo
3D model an FM system,
MEF Dirave merw wark in Existing conditions can be 20 CAD reference Tearns could draw everything in
Egquipment A0 Revar fides, but mew work — new ductevork of AHU should | 20, but we would never be able
Replacement be modeled in Revit 30 per CHS standards, This | 1o stan io buld MEP models for
allorws ws o start to bwild MEP models for future future projects or mainfenance,
projects and rencvation withowt adding more work
te the project. The teams have to dranv this
anyway = Ravil helps with future projects and
Manienants.
Populate required Mew equipment should mee! all of the data Team could not populate the
paramebers for ngw | paramater requiremants as this can be exported infarmation and the models would
eguipmIant imba aur EAM system and used for maintenancs. be 3D represantations analy which
[{Manufacturer, On equiprent replacement prepects this is i$ not Bulding Infermation
medel nurmbar, typically a handful of elemants. Modeling.
sarial mamber, and
link G&M, subméttal,
& wArTAnEy)
CERF Dravw meew work in Exsting conditions can be 20 CAD referente Tearms could draw gverything in

20 but we would never be able
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Collaborative Delivery

= Aiming for a more dynamic process — teams
tend to fall back on traditional delivery
methods
= Currently using Collaborate for Revit on 5
large projects — with over 100 Revit users
total (25 per project)
= Easy set-up

= Owner monitored collaboration — more insight into
the process

= Seeing more positive collaboration between
design and constructing team

= Goal Is to have construction documents and
shop drawings at the end of the design phase.

M AUTODESK UNIVERSITY 2016 ) £\ AUTODESK.



Collaborative Delivery
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Partnership with Local Code Enforcement

m AUTODESK UNIVERSITY 2016

COLLABORATION WITH
CODE ENFORCEMENT
AND NC BOARD OF
ARCHITECTURE

The team worked with local code enforcement (AHJ) to pilot BIM technology for code review. The local code

enforcement team were involved from conceptual design through project completion, creating a collabora-
tive environment for reviewing code issues. The code review team had access to the cloud hosted models
and drawings and could review issues in real-time. The code reviewers created a time of reviewers and
inspectors to review the coordination model as a virtual inspection to document construction issues prior to
physical construction. The BIM Execution Plan included the code reviewers time as well as time for virtual
inspections in the model development work-flow.

The local code review also piloted the use of tablets for field inspections. Inspections all carried Ipads and

were able to pull up the latest drawings from the team doud to provide mark-ups and check review status.

Core Lab utilized the pilot program for digital review
using Building Information maodeling. The collabora-
tive effort of this review on all trades, in conjunction
with having the 3d model helped bring 1o light critical
issues such as exiting issues and the ratings required
to hold up the second floor Electrical switch gear
room. By all trades of reviewers and design team
collaborating on the various issues this decreased
review time and expedited this project through to
permitting. The use of the 3d model was crucial in
identifying these items upfront in plan review and
not after construction in the field during inspection.

,..
°
L
L 4
@
-
@
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Facilities Information
Management
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A

Location / Geo Code GPS Coordinates

{Current is Manual)
(Future is Interface)

Sharepoint ® IncidentRpt(ROI)
VPR ) Location
o Active Projects/ Facility BIM / Revit Location Model
eam Members / Projeg PS Bl_" & _DePt Geo Code ) Data
(Validation) Floor Plans WO's Whkd Hours POM W/O FANS Request
{OSR?) Request Food Orders
ry r s M M h ~ Location / Sq Ft
"
Project Scope
IT Request Contract
Employee
Nt PN Commitmen ts”]
), S— v Food &
eCats (Tririga) + Nutrition
e Scope A A [ e Orders
o Schedule Stock PFLa o Retail
_ ° Budget Location Inv rieve Security * Service
Location PS BU & Dept Mgmt
; — 7
(Current is Manual) (Spaoe) System
A A Wings ® Access
Finishes EAM Cost Control
Sq Ft 2" Centers e Cameras
P Lo cksmith Requester
Assets/PM Info.
FIN Facility Maint Hist Cameras /DVR
Actuals Location Asset EE’s
PMs
Dashboard
View Table Control & Monitor
Asset ID#
Archibus Asset WO Request EE
Peoplesoft | A Maint WO Close “—————BadgeIn/Ou
——  Room —|— History @ Acute
__HR/EE's Information )
Dept Fire <fl————————Dash Control & Monito
Project Close Alarm
Project Cost
LDAP / AD User Cred

v

o

Account / Vendor Info Payments ->
- <- 3™ Party Payables for payment

ia transfer of a txt file

Ecova <

Building Data

Patient Address Lat / Long

N

1
Asset ID

Location / SF Data

CS Stars

Location / Facility

Campus
Wing

Real Estate
Services

les Information Management Strategy

Carolinas HealthCare System

Aramark

e HRS

o WO's

Utility Bill

e Space Inv

Environmental

IT Request

Iconics

Cell
Phones

3" Party
® Utility Provider

Utility Bill
Data

N

>
-

Data
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Facilities Information Management Strategy

L

m AUTODESK UNIVERSITY 2016

FSS

PCM

BIM / Revit

Peoplesoft

Quidk Books
® Job Costing
e Quotes

o Time Tracking

AlA
Contract

Credit Card
Payments

Document
Software

BofA Works

Magic
SDE
Project Scope FIN Actuals__4
OSR/
Project eCats
Inventory e Scope
e Schedule
M e Budget
Safety / POM
Phy Sec /CE A
Lo cksmith
Assets /PM
Maint Histo Location
PS BU & Dept
(Space)
] Wings
Eg;.::m:gt Finishes
Budget Sq.Ft

T e

Locations

Archibus

PCM — Focus is
what is in eCATS

G—

ManualInput

Ordering
Materials
From MRM Catalog

ImageNow Manual Inpu

McKesson
(Website)
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Virtual Documentation

Virtual Plan Room: Cost effective method to distribute Information from BIM across enterprise in user
friendly format

: CHS uses SharePoint 365 (Hosted on Microsoft Cloud)
= Houses non-Revit documentation
= O&M Manuals, Submittals, and Warranties

= Houses Archive Drawings (dating back to 1930)
Virtual Plan Room — Internal Users:

- Each Faclility has own sub-site

- Publish Revit Data to facility homepage — Area, Building Code Information, Finish Schedule

- Contains Floor Plans, life safety drawings, Bed License submissions and regulatory compliance
documents published from Reuvit.

- Some drawings contain hyperlinks to O&M, Submittals, Warranties, and Photos

Virtual Plan Room — Outside Consultants:

- Publish Standards and Requirements for External A/E/C Access
- Digital Closeout Process

- Revit Templates and Family Library

P¥ AuTODESK UNIVERSITY 2016 {\ AUTODESK.



Virtual Documentation

= Homepage Example

:‘f Faworites

98|+ |@ 0748_CMC-Kannapalis_.. % |m Submissions - All Items

| | - B v [0 d= v Page~v Safety~

Ruffo, Megh
o e o sre gprouo 8 Plaza 1314 FM.nvt - Sheetisen - START.. ¥ Type a keyword or phrase Sy B vy B Megh
orate  View Manage Add-ns  CHSUtiities  BIM Deptilties  RUGAddin  IMAGINIT AR
N & t L S '
.  Facil | A B )
Facility Documents @ Famllty Information t.d 1 Ll F& B~
Active Projects Facility: ChC-Kannapalis terate Edit Farnily  Sync | Publ{™to | Upgrade Irmport Zone Walee Pipe Elew | Import Export
s . . . = L Bl Y ' 1 e H
o Facility Number: 0748 talog Parameters Library |Share Bed Detail
: Facility Address: 2711 Lane Strest Publish to SharePoint -
Archibus Plans Kanmnapolis, NC 28083 License Dacu
N Publizh all content to SharePoint —
Facility Management Data
Gross Building Areas (5F)
Lists . -
INTERIOR 25,523.30 Fublishes all sheets and the FM Spreadsheet to the facilit's
S EXTERIOR 26,395.45 SharePaint site
.
# EDITLINKS |
Site Areas (SF) [
SITE 622,664.15
Appendix B Information Excel Online - FM Spreadsheet |
Edit in Excel C Download a C B Print eee
Code Enforcement Jurisdiction City of Kannapolis / Cabarrus County # EdtinExcel B Comments D‘ ownicada Copy g Frint
_ A B c D E F G H U
| g Data | 1 [FINISH SCHEDULE
Construction Type I-B 2 [Level  [Number [Name Base Finish Manu| Base Finish Color Base Finish Size/Comme] Floor Finish
Sprinklers Yes 3 N
sprinkler Code NFPA 13 4 |levelol 101 WCSTOR  [WB1 PLAIN SLICED, WHITE BIR STAINED TO MATCH PL-11/4" EASED TQ
Standpipes Yas 5 |levelol 102 VESTIBULE | WB1 PLAIN SLICED, WHITE BIR STAINED TO MATCH PL-11/4" EASED TO
Standnine Class Wet 6 [Levelol 103 FP RISER RB1 BURKE MERCER  RUBBERMYTE CH51-303 4" COVE BASE -
. p p_ 7 |Levelol 104 CORR WB1 PLAIN SLICED, WHITE BIR STAINED TO' MATCH PL-11/4" EASED TQ I'H'":I Fi™ |I mac I—l [ =T | H'h I‘ﬂ' aro C: il C‘:'l' =
Fire District NO. . 8 [Levelol 105 RECEPTION A |WB1 PLAIN SLICED, WHITE BIR STAINED TO MATCH PL-11/4" EASED TO
Building Height 26'-0 9 |Levelol 106 RECEPTIONB |WB1 PLAIN SLICED, WHITE BIR STAINED TO MATCH PL-11/4" EASED TO
High Rise No 10 |ievelD1 107 LOBBY
Mezzanine No 11 (Levelor 108 WORKRM Il [WB1 PLAIN SLICED, WHITE BIR STAINED TO MATCH PL-11/4" EASED TO
12 [Level0l 108A  PHARMACY |WB1 PLAIN SLICED, WHITE BIR STAINED TO MATCH PL-11/4" EASED TO
T 13 [Levelor 109 RECEPTIONC |WB1 PLAIN SLICED, WHITE BIR STAINED TO MATCH PL-11/4" EASED TOY
orimary Occopancy = 14 biinn aan wranme | AR €1 AT D CT AIIE TR & AR T e 4 7a0 F aern T
Secondary Occupancy LR Change Log Appendix B Room Schedule Finish Schedule Sheet List
Special Occupancy COUNT:100 HELP IMPROVE OFFICE
Mixed Occupancy No
|L'rle!;a‘fet']|r System Requirements
Emergency Lighting Yes
Exit Signs Yes
Fire Alarm Yes
Smoke Detection Systems Yes
Panic Hardware Yes

4 AUTODESK UNIVERSITY 2016
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Virtual Documentation

=  Barrier Management Plans

P

\ME/showpage.htmi?name=BXUV.U465& ccnshorttitle=Fire+Resistance+ Ratings+-+ ANS/UL+26380bjid=10743 © + B ¢ X ” a8 carolinas.org & Bxt

v -'lSearch' 3 @' | More»

- Markup 8 Measure  Tools  Resources = - ne £ | Get more Add-ons v

: , BE‘ VSheet: BMP-01 - Level 01 Barmier Management Plan ) S ) @‘ Lk "—,—: | G} @ Q¢ @ @ \ - @ | <l 1uf”1 |

= ' L\ ELE 0 ' ' _ONLINE CERTIFICATIONS DIRECTORY

o0 Home Quick Guide ContactUs UL.com
Level 1 .

10-0" -

Level 1 Design No. U465

32351 SF CONSULT/ Fire Resistancixltla‘(i:;sﬁ 2 ANSI/UL 263
i e NSULT RETREAT

153 Fae s
Volume 0.00CF . 162
B Identity Data
Base Finish RB1 Design/System/Construction/Assembly Usage Disclaimer
Ceiling Finish ACT1
Floor Finish VT _— e Authorities Having Jurisdiction should be consulted in all cases as to the particular requirements covering the installation
Name TRIAGE and use of UL Listed or Classified products, equipment, system, devices, and materials.
Number 161 - Y :— e Authorities Having Jurisdiction should be consulted before construction.
Wall Finish GYP e Fire resistance assemblies and products are developed by the design submitter and have been investigated by UL for
Materials and Finishes i compliance with applicable requirements. The published information cannot always address every construction nuance
g Base Finish Color CHS1-303 2 MA Co RR encountered in the field.

e When field issues arise, it is recommended the first contact for assistance be the technical service staff provided by the

;::: E::::: f:l:;::murer EQSEEERM;?E;R 08A 1 60A TRIAG E Co RR product manufacturer noted for the design. Users of fire resistance assemblies are advised to consult the general Guide

Information for each product category and each group of assemblies. The Guide Information includes specifics concernin.
Base Finish Size/Comment 4" COVE BASE M E N P gory group p g

e im il alternate materials and alternate methods of construction.
Ceiling Finish Color WHITE 1 70A EXAM EXA o Only products which bear UL's Mark are considered as Classified, Listed, or Recognized.
Ceiling Finish Manufacturer ~ ARMSTRONG CORTEGA #770 - ] 1 61 f—
Ceiling Finish Pattem PRELUDE 15/16", WHITE 1 1 3 — -
Ceiling Finish Size/Comment ~ 2x2", SQUARE LAY-IN NON-DIRECT 1 71 1 7\
Flooring Color VTG-147 —
Flooring Manufacturer ESTRIE 1 — Fire Resistance Ratings - ANSI/UL 263
Flooring Pattem INTERFUSE, TEXAS GRANITE
Flooring Size/Comment 24'x24" TL ]
Wall Finish Color #808 MEETING HOUSE See General Information for Fire Resistance Ratings - ANSI/UL 263
Wall Finish Manufacturer ICI PAINTS UL URL

. ";:‘“;"ish Pattem PT1 USG Fire Test URL 169 ] Design No. U465
ng
Phase New Construction URL L}
March 19, 2012

|

Nonbearing Wall Rating — 1 HR.

VENDING WOMEN
110 112

Sheet Properties  Object Properties | Markup Properties R F nF p TI n N n \.

#105% ~
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Virtual Documentation

. I i n k e d P h Ot O S g http://bim.carolinas.org/0748_CMC-Kannapolis_2725%20Lane%20Street%20Kannapolis/Photo%20Floor%20 - Microsoft Internet Explorer p

=
@uv [&) httpy/bin . 0rg/0748_CMC-Kannapolis_2725%20Lane%20Street %20Kannapolis/Photo%20Floor%20Plans/DWE/PIC-01%20-%20PICTURE420FLOOR%20PLAN %20- %20L EVEL %2001 dwf 4| x |[= preai £ ~|
x @ Convert v @saect
¢ Favorites |58+ |7 2372571 PDF of CD Release... | @ #71 929174 | @ nttpi//bim carolinasor.. x |
Sheet: PIC-01 - PICTURE FLOOR PLAN - LEVEL 01

2~ v [ dsh v Pagev Safetyv Tookv @~ 2
R A AP/ L@ - | @

4 11 b O

Facility Photos - 130a-7

X
VIEW
}ﬁ r Alert Me
¥A &% Shared With m ,M nage Copies
Itm X Delete Item Ot @ Workflow
Manage Actions

ELEC

188

[~ ¥ 0 1=
| A . il | ==
‘ A= R

1 —
RESUSCITATIZ(‘){?‘ —Eéu—)lﬁ” -

€ Local intranet | Protected Mode: Off

a3 v ®100%
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Virtual Documentation

=  Security Device Plans

Securty Dewice Schedule Level 02
J'_'g' Room Room Room:
PETIENT Mark Security 1D # Number Room: Name Department | Department #
262 290-1-01 CR 025TRI0 [STAIR 10 VERTICAL VERTICAL
283 288-1-01 CR 2344N5 |NURSE STATION MN5G - ICU 524500
204 28B-2-01 CR C22346 CORRIDOR BASE BASEBLDG
BUILDING
AREAS
285 298-2-00 CR 2360 CORRIDOR BASE BASEBLDG
BUILDING
AREAS
206 298-8-00 CR C2380 CORRIDOR BASE BASEELDG
BUILDING
AREAS
287 280-2-00 CR 2360 CORRIDOR BASE BASEBLDG
BUILDING
AREAS
268 28B-3-01 CR 2360 CORRIDOR BASE BASEBLDG
BUILDING
AREAS
208 280-2-00 CR C23EB CORRIDOR BASE BASEBLDG
BUILDING
AREAS
270 258-2-00 CR C23B8 CORRIDOR BASE BASEELDG
BUILDING
AREAS
271 28B-5-01 CR C23ET CORRIDOR BASE BASEBLDG
BUILDING
I%I AREAS
| l l | ﬁ
C—[ ==l == | =]
—=il l—_—T ==l IE
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Space Management

= Archibus is the system of record for space and lease management
=  Off the shelf add-in that creates bi-direction integration with Revit
= Revit pushes room name, room number, and area data into Archibus

= Department information is looked up in Archibus and linked to models
= [nitial push is from Revit, but data is managed in Archibus and synced back to Revit

weekly
= Physical backgrounds also published to web browser for interactive
drawings

= " Clear Highlights

W Sign Out @ Catalog Number [B Edit Data g Infer Web Query : 2) ARCHIBUS Help
B Restrict Grid :

I%) Properties | @) Uncatalog % Populate [ Edit Data Multiple =[] Default v [y Publish Enterprise Graphics z) About

' B Synchronization + |

ARCHIBUS Catalog Asset Web Central Utilities Info =

Archibus Revit Interface
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Revit to Space Management Integration

= Cataloging data from Revit to Archibus

e HGE- G0 = STOA @O

-,1

E‘;&&M s
‘8‘ Qoaﬂ'-lax

b Foe- wlh-
-k |7 N
Geometry lVia- lMumle

Cm

Mlm

=M%

Department Legend

= Floor Plans (Archibug)
LEVEL 01 - ROOM TYPES

4 Floor Plans
@ - 30D Views

= Area Plans (Gross Building]

= - Area Plans (Gross Intenior}

¥ - Area Plans (Gross Site)
#-55 Legends
@ I Schedules/Quantities
@) Sheets (Sheet Category}
@ &) Families
[@] Groups

10, Views (CHS - Browser View Category)

LEVEL 01 - DEPARTMENTS
i Floar Plans (Fire Evacuation Plan)
4 Blevations (Building Elevation)
i+ Area Plans (Barrier Management Plans)

LEVEL 01 - GROSS BURLDING AREA
LEVEL 02 - GROSS BURLDING AREA

LEVEL 01 - GROSS INTERIOR AREA

. Urgent Care Services

4385.40 5

(267 01257256
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Space Management

= Interactive Web Based Drawings / Area Calculator

Room Category
Room Type

0

[ [}
<

Show | Clear | @)

V| Label5:| Departments

v| Legend

SqFt Calculator
Filter

Building Code Business Unit Code

Floor Code Department Code
5 O 1] Panel Print Highlights:|Departments
L] Building Floor Name |—| J Y N ‘ Yo ||
[0070 | [ | [ . 4 .J'[—Ld I n N . [l

Ul o070 01 10620 Par

l\_. J S|

1

4| No records to display.

- A d
A\ o lilile]. JJ@
]| &
N T
= N L T
™ QL
2l
D
SqFt by Room XLs (O
Building Code Floor Code Room Code Business Unit Code Expense Department Department Name Room Area ft?
[ 1 [ ] [ 1 [ 1 [ 1 [ 1 [ ] 0
0070 02 218-01 PINE40O VACANT Vacant Area 36940
0070 02 218-02 PINE400 VACANT Vacant Area 60.08
0070 02 218-03 PINE40O VACANT Vacant Area 21373 ¥
Tofal 23288
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Space Management

= Data Reporting in Archibus

Lease Admin: Department Report EOaNAL

Find 2 form or report

X - = s - o Building Code: 01233 1157 al([330] Building Code: 0511 ALY
ace Planning & Management Business Objects (Building/Site) (4 +LT o P . 3
Building Code Building Name Address 1 Building Code Floor Code Room Code Room Name Room Type Room Area ft- Business Unit Code Department Code
JRE— xs @ | Il \ I L L [ \ Jor L - I
- - 0001 Carolinas Medical Center 1000 Bly B = .
Business Unit £t Gross Area 0006 o4 118 STORAGE STOGENRL 4620 12 260012 ~
A Data Reporting Code Department Code . Region Code Latitude Longityde Site Code Site Name Composite SF i Int. Gross Area ft? . Rentable Area ft? . Usable Areq ft2 0002 (CHS-Behavioral Health - Charlomte 501 Billir g
I:l 0003 Carolinas Rehabilitation 1100 Bly 0006 04 419 RESEARCH LAB RESLAB 28972 12 260012
Table Data Views and Exports i [ I [ i | ] ] [ ] [ I [ I I [ ] o oo CR-Mount Holly 7o g 0006 04 4194 MICROTOME RESLAB 11028 12 260012
CENTERCITY  35.2031170000000200 -80.8384550000000200 CMC Carolinas Megical ¢ 197858177 197858277 1,745,10159 1,595,267.03 949,42157 0005 Research Office Building 1ss0car 0006 o 138 STORAGE STOGENRL SLT5 12 260012
B All Campus Data - U arolinas Hedical Center Stk PR i ki g o 000 04 440 VEST. CORRIDOR 4626 12 260012
AllPro a CENTERCITY  35.1918870000000000 -80.8037330000000000 CHSR CMC-Randolph 15130124 14390047 9138034 7,987.38 55,90142
B All Property Data P P TS ioon e 0006 04 440A DARK ROOM DRKRM 8761 12 260012
B AllBuilding Data CENTERCITY  35.2015520000000000 -80.8335400000000000 CMC Carolinas Medical Center 13034662 2754612 12627580 12402473 8415220 < o006 04 1408 DARK ROOM DRKRM 14307 12 260012
B AllWing Data WEST 35.2631580000000000 -81.0298150000000000 CRMH CR-Mount Holly 4770079 98,3083 4569903 4569903 33,6473 =y 0006 04 425 RESEARCH LAB RESLAB 49060 12 260015
efresi Q2
B AllFloor Data 1017 677500 CENTER CITY 35.2025920000000000 -80.8399620000000000 CMC Carolinas Medical Center 4044143 4890290 3866195 36,64281 31,645 59 Building Code: 1% ALLE] 0008 04 426 RESEARCH LAB RESLAB 479.66 12 260017
. uilding Code:
B AllSuite Data 1017 475600 CENTERCITY  35.2031420000000000 -80.8394180000000000 CHMC Carolinas Medical Center 7300991 85,9395 7018547 65,507.14 5489751 Foor Name Foor o g Code ao0e o e RESEARCH A3 RESLAB 52485 12 260017
_ - . 9 0006 04 428 ANTE ANTERM 4838 12 260017
B All Room Data 1017 679600 CENTERCITY  35.2036420000000000 -80.8401080000000000 CMC Carolinas Medical Center 6751702 6751702 6535149 £,39089 5793140 ‘ | I ] ‘ | o
o T - . — o — - 0006 04 4284 STORAGE STOGENRL 4933 12 260017
1017 679600 CENTERCITY  35.2032970000000000 -80.8401380000000000 CMC Carolinas Medical Center 4879947 4879947 4745919 4515619 39,90529 or 006 " 208 SToRAGE STOCENRL 222 12 s
¥ All Lease Data 1017 679190 CENTERCITY  35.2036100000000000 -80.8409480000000000 CMC Carolinas Medical Center 844312 844312 8,005.32 8,005.32 615558 Floor 02 02 0006 0006 o4 428C STORAGE STOGENRL 4812 12 260017
L CENTERCITY  35.2104540000000000 -80.8207110000000000 CHSM CMC-Mercy 569,066.00 56906600 46330600 436 74160 27066082 Floor 03 03 0006 " 0006 04 420 RESEARCH LAB RESLAB 42613 12 260017
a CENTERCITY  35.3067410000000000 -80.7470350000000000 CHSU CMC-University 17632862 17632862 26777403 258,32278 15492378 m- 0006 o4 421 RESEARCH LAB RESLAB 9759 12 260017
or
. 1017 673000 CENTERCITY  35.2049300000000000 -80.8380330000000000 CMC Carolinas Medical Center 247,145.81 242,14581 23383512 235 37764 20741322 Floor 06 P 0006 - ooos iad 422 RESEARCH LAB RESLAB 42159 12 260017
e B s L 1017 675000 LAKE NORMAN  35.4366680000000000 -50.8663380000000000 CHSHY CHCHumersvill 1469445 1463445 1034047 11815366 9859093 Crawl space = 0006 00o& o 23 RESEARCH LAZ RESLAB 229.04 12 260017
P.ECLIUng Cost Info wi ddress - - 0006 04 404 OFFICE OFC 15695 12 260017
1017 676500 CENTERCITY  35.2000680000000000 -80.8335280000000000 CMC Carolinas Medical Center 4228623 4220673 4059689 4058647 18,3600 Roof Area RF 0006
0006 04 405 OFFICE OFC 15695 12 260017
1017 666110 CENTERCITY  35.2057800000000000 -80.8338160000000000 CMC Carolinas Medical Center 19392844 19392946 18925940 182,729.85 161,289.15 2006 o s oFFIcE oFc Tsess 12 260017
SOUTH 35.0917630000000000 -B0.8743940000000000 CHSP CMC-Pineville 479,889 47928819 47798825 460,383.26 298,773.47 0006 04 403 OFFICE oFC 15655 12 260018
1017 666170 CENTERCITY  35.2429660000000000 -80.6332830000000000 5837600 62,7455 6031134 56,8635 457355 0006 04 401 OFFICE oFc 17250 12 260018
LAKE NORMAN ~ 35.3939320000000000 -80.8427720000000000 HONH Huntersville Oaks Nursing Home 11260481 112,60481 10795185 10795185 8090278 0006 04 411 RESEARCH LAB RESLAB 49674 12 260018
1017 666810 NORTHEAST 35.4364410000000000 -80.6033470000000000 CHSNE CHC-NorthEast 11937670 11937670 11564769 110,856.29 97.02381 o00s o4 437 JANITOR STOHSKPNG 1585 12 BASEBLDG
1017 73600 CENTERCITY 35 2030660000000000 -80.8396120000000000 CMC Carolinas Medical Center 1500962 1500962 1455561 1380957 1124218 0006 o 438 PUMP R ELECRM 19.86 12 BASEBLDG
- - 0006 04 442 CORRIDOR CORRIDOR 67325 12 BASEBLDG
CENTERCITY  35.2045180000000000 -80.8394320000000000 CMC Carolinas Medical Center 2785900 000 000 000 000 006 - 0 CONNECTOR CoRRIDOR 20979 12 SASEBLOG
CENTERCITY  35.2035000000000000 -80.8390270000000000 CMC Carolinas Medical Center 809000 000 000 000 000 0006 o 40 LosBY LoBBY 12203 12 BASEBLDG v
CENTERCITY  35.2022970000000000 -80.8398430000000000 CMC Carolinas Megical Center 1271100 000 000 000 000 0006 04 424 ELEC /IS ROOM ELECRM 7809 12 BASEBLDG
1 601700 CENTERCITY  35.2046790000000000 -80.8405340000000000 CMC Carolinas Medical Center 66435510 664355.10 66485510 65948183 658,035.33 12.209.83
1017 679%0 SOUTH 15,0927160000000000 -80.8661730000000000 2157200 2340859 7157499 22,0130 2136143
CENTERCITY  35.2052100000000000 -80.8396950000000000 CMC Carolinas Medical Center 18839479 18839479 38133099 377,898.45 3177,04167
1017 679370 SOUTH 35,0918840000000000 -80.8666480000000000 455000 415504 3192707 192727 349793
1017 678005 SOUTHEAST ~ 34.9827660000000100 -80.5492420000000400 455100 484336 454348 454348 438761
238000 000 000 000 000 v
M7 A79nnn CENTER (ITV I INCTIINNNANNNANNA AN TATAZANNNNANNANN CHCTT CMP.] Inivarciru IC 0 NN 1040047 TR enn 49 I70IA1E 17197 10
4
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Converting Existing Facilities

. Current State:
= QOver 17 million SF in Primary Enterprise
= 15.8 million SF linked with Revit connected to Archibus
= Only 1 remaining facility in conversion process

= Converting all CAD to Revit -
= Review information needed for space management — walls, doors, columns, windows.

= BIM Savvy users — better quality, no training required

= Look at level of detail required — fabrication level model not needed
- For facilities where CAD existed but not connected to Archibus (no SF reports) — Revit process twice as

fast as CAD polyline
- For new facilities that follow CHS BIM requirements — time reduced from 40 hours to 1 hour enter into

system

m AUTODESK UNIVERSITY 2016 {\ AUTODESK.



Converting Existing Facilities

Stanly Regional Medical Center

For some faclilities — the model was created from paper drawings and field measuring

AUTODESK UNIVERSITY 2016 {\ AUTODESK.



Converting Existing Facilities

=  Example of facilities converted from CAD to Revit
=  Shows the amount of detail needed for square footage calculations

@ AUTODESK UNIVERSITY 2016 {\ AUTODESK.



Asset Management
Asset Man agem ent / CMMS (Computerized Maintenance Management System)

. Current State:

= Revit to CMMS integration with custom created Excel export for data transfer:
= Asset information is automated instead of field surveyed and manually entered.
= BIM team reviews data quality — using automated checks from Revit Add-ins.
= Excel Export can be used to collect data and import data back into the model.

= (Goals / Best Practice:
= Review the information requirements for your healthcare system. Look at type and guantity of
data needed. Not all project data may be needed for Facilities Management.

= Review how information is collected. User friendly interfaces and familiar platforms help ensure
data is easy to collect - Excel to Revit can be a time saver.

= Make the process applicable and consistent to all project types (new, renovated, large, small)

= EXxported data can be used to feed CMMS system to help build capital budgeting and
forecasting. (facility systems and equipment replacements)

P¥ AuTODESK UNIVERSITY 2016 {\ AUTODESK.



Asset Management

View of data export & custom add-in within Revit

12 -( fe | ELEC v
A B c D E F G H | | J K L M N =+
1 OmniClass Number |~ Family and Type | Phase v AssetTag| - |OSR#: |~ Facility N ~ Floor Co * Room Nu -/ Room Name ¥ Manufacturer * |Model | Serial Number | ~ | Submittal Data ~ | 0&M Manual =
2 23.75.70.17.27 238219 FCU:FCU-2A New Construction 0 2426824 1317 'E]l 1001 ENTRY VESTIBULE Trane FC, FF 238219 FCU-UNT-SVX07D-EN.pdf 238219 FCU-UNT-5VX
3 23.80.70.11.21 265100_EXIT SIGNS_##: Standard New Canstruction 2426824 1317 01 1001 ENTRY VESTIBULE NEW STAR #620 MAX SERIES
4 123.80.70.11.21 265100_EXIT SIGNS_##: Standard New Construction 2426824 1317 E]l 1002 WAITING NEW STAR #620 MAX SERIES
5 |23.80.70.11.21 265100_EXIT SIGNS_##: Standard New Construction 2426824 1317 TE]l 1002 WAITING NEW STAR #620 MAX SERIES
- F

5}3,%0101 21 -y %&5100 EXIT SIGNS_##: Standard New Construction 2426824 1317 01 Autodesk Revit

o e, Jut: VAV-6-2 New Construction 2426824 1317 01

)
224233 Drinkin @ W a . %

== 2113 sql o Frrmatting Content| EAM Export |Packagefor Generate 30 | Rated Door Damper | Apply  Check  Finishes Place
= ARE “heck Check C5v Submission Workset Views Check | Archibus Archibus Equipment

- e -.U-l
@ n .hgilARl | Code Compliance | Productivity

—— aEﬂxM Export C5Y

iy T o

Teiw L .

- Properties a EAM Export Excel ]
ﬁtm%;%gﬂifg‘%v -j o Hataral q a EAM Impﬂl’t Excel 80-
' 3 e SEN = 8D-
'-TH':‘:::F . “:.;I:m IO EAM Import Excel a0
| e e a1 1 TelreeaiGiiS | G813 Sheet: STARTING VIEW LUl e S s drsesm e d s 8D-
Eivt LY Graphics

L : _ Imports an Excel file and updates elements in the model with
Visibility/Graphics Overrides [ information from the spreadsheet.
Scale
Text ,

Discipline

Sorting
Identity Data
Dependency Independent

Referencing Sheet

Referencing Detail
Workset

View "Sheet: we - STARTIMG ...
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Asset Management

BHG -G R = AOA GO K Tl T I Set A 0000 MIP Meghallsedl . ¥ [1oe it o poroe

v =« ® & D DEENT 5 @O0

| Formatting Content EAM Bxport  Packsgefor Generste3D  Rated Door Damper  Apply  Check Fimishes Place = Addto  SharePont Hep About
Check  Check csv Submission Workset Views Check | Aschibus Archubus Equpment  Family

Standards Code Complance | Productivity } General

Ot Avenue_000S_MEF_Meghang.. X - x
LEVEL 01 LIGHTING NEW PLAN -
& LEVEL 01 - LIGHTING - NEW - Add Altern;
LEVEL 01 LIGHTING NEW PLAN - ADC
= - Power & Systeens
0 Floor Flars
= LEVIL 01 - POAVER & SYSTEMS - DEMO  —;
LEVEL 01 POWER & SYSTEMS CEMOL
LEVEL 03 - POWER & SYSTEMS - EXISTING
= LEVEL D1 - POVVER & SYSTEMS - NEW &
LEVEL 01 POWER & SYSTEMS NEWPL

.Q'.‘B’:-

= Mechanica
= Genenc 3
0 3D Views
3D View without Links
7 Deattog Views [Detal)
MECHANICAL DETARL
= Mechanical
(=) - Floor Flans
= LEVEL D1 - MECHANICAL - DEMC
LEVEL 01 MECHANICAL DEMOLITION
LEVEL 01 - MECHANICAL - DXISTING
= LEVEL 07 - MECHANICAL - NeEW
LEVEL 01 MECHANICAL NEW PLAN
= 3D Vieas
30 -

¢l el y

18 =10 B EKOVRMEBT e GLAEG -
 h ELEC-T-01-UGHT (NotEdtsble) » 220 [&5] M 14on Movel

— : 1

" RN E N T o

— Ly
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Asset Management
CMMS — FM/POM Maintenance Management — CMS Dashboard

2 Welcome, Robert S Dodson « Log Out
@‘ i CMS|CUSTOM MAINTENANCE SOFTWARE

P M Pro C ed ure Facility |10 - Carolinas Renabiftar = | Status | Available ~|

) Quick Print. = 22

6688575
172172016 10:12 PM

Work Order Number

Date Created

avigation s cominan protiens

orotem

deiect ¢ comman

MyChes Work Ordder Descnptgn (UL MERGENCY - TASK PP ’
Weork Orders > BATTERY BACKUP (ANNUAL Mg corcs v disol :

WG COrs TO Suspiay,
wes  WoOrk Order

Preventve Maintenance

555-555-5555

P Requestor Nome

e Description

Labor Charges K Add

Requestar Email [3

> Requestar N y
Reports o records to display.
Admi ’ Requestor Comments — X P

otal Hours:
Materials 4
Filing Cabinet P Cost Center
Materials B3 Add
s wis [ A

No records to dizplay.

Status Cancelled
Support
Invalid PM Schedule

Assignments  Assign to

Prarity P3 . Routine

Categon
gory Preventree Maintenance Villiams, Keith . = X

TJC Reportable

? s Search Ay,

Trade Mantenarce Tech
General/Area . .
and Description
ozation CR-Mount Holly ; :

Linked worx urders Add Bosting Create New

Location

» »

Lozation Deta 1116-PROCEDURE No records to display.

Completion Code

SC_P1_Netification

Attachments B Add

Billkng Status D

1RO JOUDEM OO - 3E - @

Availsble Date 02/0172016 1200 AM = O T
Needec By Oons e = E @;l@ @ Page zze: |: :' 0 itenws in | pages
Completed Date T—ﬂ G

Complation Commantary
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Asset Management
CMMS — FM/POM Asset Management — CMS Dashboard

Welcome, Robert S Dodson « Log Out
@ SR Tmacen Sy CMSICUSTOM MAINTENANCE SOFTWARE Facity [10-Corolines Rehabiit, ~]  Sotus [Avaiobie v}

Cotenia Results

TT—r—

B Create Ascet | [ERERATE % Wi Columns v | I Gnd ~ | ™ Quick Print  ~ m» i

0 7 1198 UGHT, EMERGENCY 2/15/2016 1200:00 AM 3/1/2016 12:00.00 AM 10 « Carodinas Rehabiktation Active Electacal System « Lighting - CR-Mount Holly - 01 1117-EOLDING
Task Light
2 1mess LIGHT, EMERGENCY 2/15/2016 1200:00 AM 3172016 12:00:00 AM 10 - Carolinaz Rehabiktation Active Electnical System - Lighting - CR-Mount Holly - 01 1117-HOLDING
Task Light
SRS = - UGHT, EMERGENCY  «/19/2010 1200:00 AM U160 120000 AM 10 - Carolnas Reh - sl St - Lat all LSl
P i T R PR e WS T R T T =) C -
— UGHT, EMERGENCY 2152016 1200:00 AM 37172006 12:00:00 AM 10 - Carolnas Rehabiktation
- o Quick 3/1/2016 12:00:00 AM 10 - Carolinas Rehabitaticn
Azzet Number
s5e% LUes 4]}
i - 21572016 5136 AM  Robert $ Dodson | Procedure Removed o UIGHT, EMERGENCY - TASK BATTERY BACKUP |
. [ANNUAL)
Mo RSSSRChNY D coore 8/21/2015 1037:12AM | Lomsine Knox s Medified  Notes changad from “Vendor Camp Elect
- 2 R dodel Number = ¥ - I oframe X Zzet ¥ . otes C e TLamp
Wiork Orders P nodal Nurmber :‘j‘: 'N ; I WO r k O r d er H IS t 0 ry Equipment Size - 6 PORTFOLIO: LDGA-20-DL3-
Assets i . R # Add Woek Order to Exob ERMSA20-840-6LM L-LI Holding 1117-Mark 65 to
o = ot “Vendor: Camp Elect, Equipment Size - 6,
Procedures > Searchd ™ | Downlight PORTFOLIO: LDEA-20-DL3-ERMBA20-
Users » | Configuraton 3 S e 840-6LM L-LI Holding 1117-Mark 65°
: : ; : ‘ LIGHT, EMERGENCY - TASK GENERATOR BACKUP 9/21/2015 10:35:48 4 * Notes changad from "Vendor: Camp Elect,
Reports ’ T / MIGHT,

85 L D —1 | |7 | %% | Monrmv e Equipment Size - 6 PORTFOLIC: LDGA-20-DL3-
¥ X S h A : LIGHT, EMERGENCY - TASK BATTERY BACKUP Preventive Maint N ey T wE el
Mazerials earc E9peng / 6688575 | = ... : . y L s A “Vendos: Camp Elect, Equipment Size - §

¥ ' P | [ANKUAL) Reportatie PORTFOLIO: LD6A-20-DL3-ERMEA20-840-6LM L-LI
i et ? oy P 66 | -LIGHT, EMERGENCY - TASKGENERATORBACKUP o\ B e
Companies » 7| 6e6s (MONTHLY) eventive Mamtenance 11| 972172015 10:20:11 AM Added o _UGHT, EMERGENCY - TASK BATTERY BACKUP

Projects N System e 3 = - (ANNUAL)
e - /  eesaqrs  -UGHT, EMERGENCY - TASK GENERATOR BACKU et | e . , -
T . MONTHLY) Preven enen 9/21/2015 102702 AM | Lorraine Knox  Procadure Removed o _LIGHT, EMERGENCY - TASK GENERATOR
w- L= Not Defire b BA(KUP [&‘,ONYHLV)
S 6614682 'L:g::: A: BAGENCY - TASK GENERATOR SACKP Preventve Mantenance 972172015 1027:01 AM  Lowraine Knox Procedure Added o _UGHT, EMERGENCY - TASK GENERATOR
™ Lt BACKUP [MONTHLY)
Ao UGHT, EMERGENCY - TASK GENERATOR BACKUP 121/ ; : T cY-1
7 o1 : v 9/21/2015 10:25:3¢ AM  Lorrsine Knex  Procadure Added o _LKGHT, EMERGENCY - TASK GENERATOR
= 6591300 IMONTHLY) Preventve Mamtensnce BACKUP (MONTHLY)
R - 972172015 1024:21 AM | Lomraine Knox User-defined Field  Modified o Capital Asset set to 'No.,
1116-PROCEDUR §
Warranty Start Date SO & L Q212015 10:24:21 AM __Loeraine Kno User-defined Fiedd  Modified o OSR <ot 10 'EXPENSE" 153
Warranty £nd Dete oa‘.mmzo :{5 History.azpx7iDParents (7797803 -028f-201a-3c41-082022¢cccec&iDModule s 1

Life Expectancy
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Asset Management
CMMS — FM/POM Asset Management — Mobile Device Application

Christopher J La Vine

WO:

Work Order AIR HANDLING UNIT 1) Follow department safety procedures 2)

Description *
saacll oo Using existing procedures, Lock Out and Tag Out the Air Handling Unit 3)

135283
AIR HANDLING UNIT, # 5¢

Requestor Name INFOSERV SUPPORT CENTER
Requestor Phone *

na

Requestor Email

Requestor PREVENTATIVE MAINTEN
Comments

Cost Center

Mechanical Room
Air Handling Unit #7

FACILITIES SURVEY, INC.

135283
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Supplemental Documentation
ArcFlash - SKM File Management thru BIM Process

BIM Project Milestone: | BIM Project Milestone: I BIM Project Milestone:l I BIM Project Milestone:
SD (Schematic Design) DD (Design Documents) CD (Construction RD (Record Documents)
30% Complete l 75-80% Complete I Documents) I AF-SKM Submission: l 100% Complete R e
- 90-100% Complete Construction Completion Phase c.urnli::f m:nncare
§ | (Prior to Substantial Completion) l LTI
'a " L ¢
c . A/JE Continues to A/E Submits BIM
& AE F;::‘xﬂ?:"" Track and Update | | Submission Form
£ - Documents | A (RD Project Milestone)
@ A/E Submits A/E Submits A/E Coordinates Contractor Applies
& l I I As-Builts for BIM Review Mm :‘:" l
o SKM Model to Submission Comments with FED FROM PANEL
< A/E Submits P arskm P Fonnfor AK-SKM |  Implements MOPM 480V 3P
l BIM File Room | I Consultant SKM Model Consultant and Approved l
Request eform for and Report Resubmits to BIM R !
AF SKM Consuitant Prior to Oom
| & ArcFlash Files I l h l
- I 1 I I I
2 Automatically Automatically |
® l Routed to BIM l l |Routed to BiM l
£ Team, PM, PA, Team, PM, PA,
8 ™M ™
S ‘
3 I I I I
4 4 2 4
A A
s I | | I
=4
= I I I I
. | | | |
I —= |
Confirm ArcFlash SKM Requirement Consultant
E l Prepare Preliminary SKM Model and Report I Prepares Final I
& i pequesten by /K SKM Model and
= Prepare Final SKM Model and Report Report
2 I Advises FM Electrical Engineer of I 264 l
g Implementation Risks and Prioritie: Reviews MA/E
s |
% AF-SKM
< Reconciles
Z l I Multiple Skm l
T l Updates for
5 Multiple Projects
< l I per Facility '
w
% I (e
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Supplemental Documentation
ArcFlash — Reports and One-line Diagrams

= BIM External 2 — SharePoint Site Access

Carolinas HealthCare System

SharePoint

BIM External 2 BIMformation CHS Revit Library

ARC Flash Standards

Carolinas HealthCare System

CMC - Carolinas Medical Center

Charlotte, North Carolina

F2N2|

AUTODESK UNIVERSITY 2016

fl‘\hoht Ih"_n ‘”t“ |u»u | Inuu | |ouu | et TR
* FNICsaG ' S ™ ISR * <Ind
Y OWED A ) SR g‘g\ B > A
. i o box V Vb = ¥ e o
( TR 3R 5PN el v B 20
Submissions @ New 2 Upload = = = e 1
i ‘ - . i
File Room Requests e hocazrah oL -
All Documents Find a file 0 B | v ey B2
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F2N2 CB-F2N6
SQUARED FA
Voltage 600 V
Amp Rating 100A
Trip 100A

CBL-1339

1 -#1AWG30ft
Amps 150 A

F2N6

Loc: 02F 127. Asset: 057582

T00A 22KA 208V

Isc 3P 9347 A

AF Inc Eng 0.21 Callcm*2
AF PPEHRC 0

12-14-15
PROJECT UPDATE

F2N2 CB-F3N2
SQUARED QD
Voltage 240 V
Amp Rating 200 A
Trip 200 A

CBL-1347
1 - #3/0AWG 35 ft

Amps 225 A

F3N2
Loc: 03F 115, Asset: 057581

200A 22kA 208V

Isc 3P 10103 A

AF Inc Eng 0.25 Callem*2
AF PPEHRC 0

12-14-15
PROJECT UPDATE

F3N2CB

SQUARED QO-VH
Voitage 240 V
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Supplemental Documentation

Master Facility Electrical Riser Diagrams — BIM Process 2017

= AJ/E uses CHS Single-Line Diagram Reuvit
Template available on the BIM SharePoint Site.

= Diagrams are color coded per CHS/DHSR
compliance standards.

= A/E submits Final Master Facility Single-Line
Diagram at Record Documentation Closeout

Phase.

= CHS BIM and FM-POM Team review

submission.
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Conclusion
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BIM Program Return on Investment

=  The CHS BIM Program has demonstrated the following values:
=  Project and Construction Management

= 25% Error and Omission reduction on BIM projects (from 2.2% to 1.66%) Approximate value is $500K
on 2013 capital project value of $100M

= Virtual Plan Room
= 500K Reduction in reimbursable costs over 5 years
=  Space Management
= Annual labor savings of $30K due to reduction in FTE hours entering SF data
=  Asset Management
= Annual savings of $45K due reduction in FTE hours in EAM data entering
=  Total annual CHS benefit from the overall BIM Program has exceeded $1.7M over the
last five years.

=  Award Recognition: The CR-NE project was awarded a 2014 Honorable Mention for

BIM in Facilities Management from the National AIA Technology in Architectural
Practice Committee
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Contact Information

= Meghan Ruffo

= Meghan.ruffo@carolinashealthcare.org
= Thomas Koltoniak

= Thomas.Koltoniak@-carolinashealthcare.org
= Geoff Coon

= Geoffrey.Coon@carolinashealthcare.org
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Questions
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How did | do?

= Your class feedback is critical. Fill out a class survey now.
= Use the AU mobile app or fill out a class survey online.
= Give feedback after each session.

= AU speakers will get feedback
In real-time.

= Your feedback results in better
classes and a better AU experience.
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