
© 2016 Autodesk© 2016 Autodesk Join the conversation #AU2016

Building Information Modeling to Facilities 

Information Management and Beyond

Meghan Ruffo, Thomas Koltoniak, & Geoffrey Coon
Carolinas HealthCare System



© 2016 Autodesk© 2016 Autodesk

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 

(Facilities Information Management) implementation. 

Class summary
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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 

shorten planned downtime

 Understand use of virtual documentation for regulatory compliance

 Understand the program ROI and cost avoidance in utilizing BIM for FIM

Key learning objectives
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Carolinas HealthCare 

System Overview
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Carolinas HealthCare System
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Carolinas HealthCare System
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The Value of BIM for Owners
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Pilot Project

 2009 CMC-Lincoln Hospital

 Contractor Initiated

 Used only for 3D Clash Detection & 

Coordination

 Savings Realized

 Over $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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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

Contract Development
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Contract Sub Exhibits

 BIM Execution Plan

 Formatting Requirements

 Content Requirements
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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

 Review Template

 Consultants use to visually review 

model prior to submission

 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 request new family 

creation
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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
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CHS BIM Utilities - Standards
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CHS BIM Utilities – Code Checks
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CHS BIM Utilities – Productivity
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CHS BIM Utilities – Productivity
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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
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 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

Contract Development and Compliance 

Verification
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Design and Construction
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 Not a one-size fits all approach

 Varies by project type and size

 New Construction vs. Renovation

 Acute Care, Medical Office, and 

General Office

Project Type Specifics
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 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. 

Collaborative Delivery
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Collaborative Delivery
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Partnership with Local Code Enforcement
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Facilities Information 

Management
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Facilities Information Management Strategy
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Facilities Information Management Strategy



© 2016 Autodesk© 2016 Autodesk

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 Facility 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 Revit.

 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

Virtual Documentation
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 Homepage Example

Virtual Documentation
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 Barrier Management Plans

Virtual Documentation
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 Linked Photos

Virtual Documentation
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Virtual Documentation

 Security Device Plans
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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

 Initial 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

Archibus Revit Interface
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Revit to Space Management Integration
 Cataloging data from Revit to Archibus
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Space Management
 Interactive Web Based Drawings / Area Calculator
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Space Management
 Data Reporting in Archibus
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Converting Existing Facilities

 Current State:

 Over 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
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Converting Existing Facilities

For some facilities – the model was created from paper drawings and field measuring

Stanly Regional Medical Center
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Converting Existing Facilities
 Example of facilities converted from CAD to Revit

 Shows the amount of detail needed for square footage calculations
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Asset Management / 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 quantity 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)

 Exported data can be used to feed CMMS system to help build capital budgeting and 

forecasting. (facility systems and equipment replacements)

Asset Management
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View of data export & custom add-in within Revit

Asset Management
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Asset Management
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Asset Management
CMMS – FM/POM Maintenance Management – CMS Dashboard 

Work Order 

Description

PM Procedure

Asset Number 

and Description

Location
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Asset Management
CMMS – FM/POM Asset Management – CMS Dashboard 

Work Order History

List Assets

Time Stamp DataSearch

Asset 

Description
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Asset Management
CMMS – FM/POM Asset Management – Mobile Device Application
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ArcFlash - SKM File Management thru BIM Process

Supplemental Documentation
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ArcFlash – Reports and One-line Diagrams

 BIM External 2 – SharePoint Site Access 

Supplemental Documentation
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Master Facility Electrical Riser Diagrams – BIM Process 2017

Supplemental Documentation

 A/E uses CHS Single-Line Diagram Revit 

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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 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

BIM Program Return on Investment
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 Meghan Ruffo

 Meghan.ruffo@carolinashealthcare.org

 Thomas Koltoniak

 Thomas.Koltoniak@carolinashealthcare.org

 Geoff Coon

 Geoffrey.Coon@carolinashealthcare.org

Contact Information

mailto:Meghan.ruffo@carolinashealthcare.org
mailto:Thomas.Koltoniak@carolinashealthcare.org
mailto:Geoffrey.Coon@carolinashealthcare.org
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Questions
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 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.

How did I do?
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