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• 2 main campuses 

– University Park Campus

– Heath Science Campus

• Various satellite campuses

– Alhambra, CA

– Catalina Island, CA

– Downtown Los Angeles, CA

– Marina Del Rey, CA

– Orange County, CA

– San Diego, CA

– Sacramento, CA

– Washington D.C.

• 34,000 students

• 18.5 million square feet

• 420 Buildings 

Some Facts About USC

UNIVERSITY PARK 
CAMPUS

CATALINA ISLAND

HEALTH SCIENCES CAMPUS



What Are The BIM Contract Deliverables?

*BIM Deliverables to FMS do not 
currently replace our paper and  
CAD deliverables. 
 Revit Design Model

 Revit As-built (As Constructed) model 
from AE

 Native format CAD models from the 
GC and Subs

 COBie Data and Docs from GC



http://facilities.usc.edu/multisidebar_sublinks.asp?ItemID=236

The USC BIM Guidelines

http://facilities.usc.edu/multisidebar_sublinks.asp?ItemID=236
http://facilities.usc.edu/multisidebar_sublinks.asp?ItemID=236


PROJECTS USING BIM GUIDELINES

TOTAL NUMBERS:
• 2,109,558 Million Sq. Ft. 
• 16 Projects



Contract Language

Criteria
. New Buildings
. Renovations

• > $5 million
• Significant MEP work
• Model Exists for the Building



Promise of BIM

 Building Information Management , 
catalyst for

 PARAMETRIC – Data Driven 

 Powerful virtual representation of 
building and its systems 

 Enable collaborative delivery

 Downstream data delivery

 Promote systems integration

 Analysis tool or supplement to 

 Aide in the turn over of information 
necessary for FM

 Operate building on day turned 
over

 Efficiently carry out planned 
maintenance and better respond 
to unplanned maintenance 

 More effectively trouble shoot and 
communicate with customers

 Improve integration across all FM 
information systems and units

 Empower all players throughout 
FM response chain

 Make access to information 
intuitive and seamless

 Maintain up to date account of  
buildings and their systems 

End in Mind BIM+FM 
Goals



What We Do at FMS



Leveraging BIM from Facilities Management

Honeywell

BIM Model 

Package

Link to

Link from

Link to

Link from

EMS

Data flow from BIM Model

Link TO Existing 

Link FROM Existing

Data flow from FAMIS

On Demand Data

Model 
Viewer



BIM Integration with Existing FM Systems
CMMS

Computerized Maintenance Management Systems

Service Requests, Work Orders Asset Management

EDMS
Electronic Document Management Systems

Content Management Revision Management

BACS 
Building Automation and Control Systems

Building 

Automation

Real Time Monitoring of 

Bldg. Systems

MIDDLE WARE



MEP

(Revit / IFC)

Structutral

(Tekla / IFC)

Civil

(Civil 3D)

Complete & Current Coordinated Design: IFC Revit Model (Architect Owner)

Complete & Clashed: IFC & CAM Collaborated “Navis Model” (GC Owns)

9/1/2008 12/31/2010

10/1/2008 1/1/2009 4/1/2009 7/1/2009 10/1/2009 1/1/2010 4/1/2010 7/1/2010 10/1/2010

START

Specialty 

Consultants

(IFC)

ArchitectYES

 University

Guidelines

Attributes & 

Parameters

Owner / FMS

YES

Architect

Collaborate

Manage Model

Revision Control

Model Standards

Model Content

Lead Coordination

Coordinated

(No Clashes)

Clash Detected

NO

Significant 

Issuance

(Pre-Bid)

YES

Pre-

Construction

Complete

GC 

Finalized 

Set Budget

Buyout Major 

Subs

YES

Suspended

YES
GC or GC 

Managed Modeler

YES

Family Place Holders

Identify Parameters

Confirm Shared Parameters

Populate as Applicable

Manage Model

Revision Control

Model Standards

Model Content

Lead Coordination

Begin or Update 

Respective Sub 

CAM Models

GC / Modeler

Collaborate

Coordinated 

with A&E

Clash Detected

NO

Issue Update

As Required 

(Monthly)

YES

Repeat

Throughout

Construction

Cycle

Final As-Builts

Ready

Issue Complete 

As-Builts

NO

Include Necessary 

Design IFC’s 

Structural

Civil

Architectural

Post Bid

Updates

Repeat

Throughout

Design

Cycle

SuspendedNO

Updated 

IssuanceYES
Final Record 

Ready

Issue Complete

Record

SET-UP

Architect

Coordinated

Clash Detected

NO

YES

NO

Suspended

Suspended

Incorporate As-

Built Conditions

(3
rd

 Party or A&E) 

– “Add Service”

NO

NO

NO

Validate & Update

Owner Requested 

Data / Parameters

(Cx Agent or A&E)

FMS

Sign-Off
NO

YES

YES

Facilities Navigation & Data Linking Model (NavisWorks)

END

F
M

S
 T

A
K

E
 O

V
E

R
 &

 M
A

N
A

G
E

CMMS

EDMS

CAFM

EMS

YES

VALIDATE

VALIDATE

VALIDATE

VALIDATE

YES

YES

YES

All Trades 
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BIM Execution Plan 

PROJECT TIMELINE 

DESIGN MODEL

DESIGN MODEL
•Construction Documents
•Specifications
•Energy Analysis

•Rendering & Visualization

CONSTRUCTION MODEL
•Shop Drawings
•Fabrication
•MEPS Coordination

FACILITIES
MANAGEMENT
MODEL
Links & Interfacing to 
Documents in all databases 

DESIGN, PRE-CONSTRUCTION & CONSTRUCTION STAGE OPERATIONS & MAINTENANCE



Asset Management
• Projections of remaining 

serviceability
• Capital and maintenance 

budget requirements
• Cost estimates to correct 

current deficiencies
• Replacement cost estimates
• Depletion rate of assets
• Long-range budget forecasts
• Cost impact of deferring 

treatments (Business case)
• Inventory of physical 

conditions
• Prioritized work orders based 

on condition and/or expected 
service life

Depreciation Tracking
• Cost Segregation Method

PLANNINGCAPITAL
CONSTRUCTION

Renovations
• As-Built Floor Plans
• Site Surveys
• Specs
• Project Manuals
• Final Submittals
• Warranties
• O&M Manuals
• Expected Life
• Replacement Costs

COMMIS-
SIONING

Close Out
Documents  @CO
• Equipment Start -

Up Reports
• Test & Balance 

Reports
Documents  After CO
• O&M Manuals
• Final submittals
• Warranties
• Spare Parts List
• Valve Charts
• System Control 

Diagrams

BACS

Real Time Building
Monitoring
• Set Points
• Cooling Set Point
• Heating Set Point
• SP Override
• Damper  % Open
• Room Temperature
• Supply Air Temperature
• Discharge Air 

Temperature
• HWS Temperature
• Static Pressure
• Discharge Air Flow 

(CFM)
via sensors on equipment
(control points)

Real Time Building
Controls

O & M

Service Requests
• Hot/Cold Calls
• Equipment Break Downs
• Leakages
• Flooding
• Electricity Shut Offs
---------------------------
Design Data vs. Live Data
Location of Equipment
Warranties, Control Drawings

Work Orders

Preventive 
Maintenance
• Annual/Semi Annual
Preventive Tasks List
Parts List
Warranties etc.



FM Roles



How Do We Leverage 
Existing Platforms?

Using the “I” In BIM: Emergency Response



• OWNER ENTERPRISE MANAGEMENT 
SYSTEMS

• BIM INTEGRATION WITH EXISTING 
FM SYSTEMS

• MODELING, DATA & DOCUMENT 
STANDARDS

Using the “I” In BIM: Hot and Cold Call



Joint BIM Execution Plan
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M3 Modeling Matrix Instructions



M3 Modeling Matrix



BIM Clash Matrix



QA / QC

SD

DD

CD
CONSTRUCTION

COMMISSIONING

CLOSEOUT

VIRTUAL DESIGN COORDINATION (DESIGN MODEL) VIRTUAL DESIGN COORDINATION CONSTRUCTION MODEL)

MODEL 
REVIEW 1

MODEL 
REVIEW 2

MODEL 
REVIEW 4

MODEL 
REVIEW 5

MODEL 
REVIEW 6

HANDOVER to USC 
REVIT AS-BUILT 
MODEL & DATA

MODEL MASH-UPS to AS-BUILT CONDITIONS 
GEOMETRY

DESIGN 
MODEL 

Uploded to 
ECODOMUS

COBie 
Data 

Checks

COBie 
Data 

Checks

GC Data/Docs 
ENTRY  INTO 
EcoDomus

DESIGN

USC

USC BC

GC

USC 
SELECTS 
MAJORSBIM KICK OFF
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BIM KICK OFF

BIM KICK OFF
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BIM KICK OFF 2
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Uploaded 
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DESIGN MODEL 
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The Role of the BIM Consultant

Train

Oversight

Facilitate

Produce

Scope of Services

…serve as the Owner’s eyes and ears throughout the Virtual Design and Construction process

1. BIM Guidelines, Addendums, Etc.
2. Provide BIM Facilitation & Collaboration
3. Produce Monthly Status Reports for USC
4. Ensure Documents are posted to e-Builder
5. Review A/E and GC JBEP for USC BIM Compliance
6. Review and Comment on BIM Coordination Meetings and Process
7. Interface Between A/E Team, GC Team and USC Stakeholders
8. Regular Scheduled Model Content Checks
9. Provide Overview and Observation for Clash Detection and Coordination
10. Provide BIM Review of Design Model for EcoDomus Upload
11. Schedule Milestone Mashups and Adjust Model to As-Built Conditions
12. Review Final As-Built Model Prior to Turnover



Data Content & Workflow

Design

 DESIGN MODEL 

GEOMETRY

• Fully coordinated

• Acts as a placeholder for 

data

 SCHEDULED DATA

• Performance Data

 OWNER MASTER DATA
• Enables connection 

between Owner/Client’s 

Operational Management 

Databases

 MEP SYSTEMS 

CONNECTED

 ZONES DEFINED

Construction

 CONSTRUCTION MODEL 
GEOMETRY

• Fully coordinated Model to 
reflect As-Built Conditions

 COBie DATA ENTERED

• TYPE DATA

• Manufacturer

• ModelNumber

• WarrantyGuarantorParts

• WarrantyDurationParts

• WarrantyGuarantorLabor

• WarrantyDurationLabor

• WarrantyDurationUnit

• PartNumber

• Replacement Cost

• ExpectedLife

• COMPONENT/INSTANCE

• SerialNumber

• InstallationDate

• WarrantyStartDate

• BarcodeNumber

 DOCUMENTS

• Air Balance Reports

• Warranties

• O&M Manuals

• Final Submittals

• Panel Board Circuit Directories

• Valve Charts etc.

FROM DESIGN TO CONSTRUCTION  Data Content Overview & Workflow

Owner BIM - FM Platform

 AS BUILT MODEL 
GEOMETRY

• Loaded onto Cloud 
(Autodesk® NavisWorks 
Model)

• Acts as a placeholder 
for data

CLOUD

 SCHEDULED DATA

• Performance Data

 OWNER MASTER 

DATA
• Enables connections 

between FM databases

 COBie DATA
• Type  & Component or 

Instance Data

LOADED ONTO 

CLOUD

 MEP SYSTEMS 

CONNECTED

 ZONES DEFINED

 DOCUMENTS

Design Models

Arch + MEP

Construction Model

MEP

Cloud Model

Navisworks NWD A
S

-B
U

IL
T



Mash-up Of Design Model To Construction Model



Detail Modeling Requirements

OWNER REQUIREMENTS :

 NOMENCLATURE

 PARAMETERS & DATA

 SYSTEMS

 ZONES

 CLOUD  MODEL PREPARATION

 COBie DOCUMENT REQUIREMENTS

 PRINT FROM MODEL



Major Managed Assets





NOMENCLATURE



REFERENCE: 

Naming conventions for 
equipment types should be 
succinct, useful and 
descriptive. The names 
provided should allow for 
easy identification and be 
easily understood in order 
to facilitate the operation, 
repair and maintenance of 
USC equipment

Nomenclature

APPENDIX C1 2
(Page 34)

(Page 11)

3 Revit Naming 

Requirements

.pptx

online

5.2 NOMENCLATURE



Nomenclature Requirements



Nomenclature



Parameters / Fields/ Data
Parameters and Data Check



1. USC Master Attributes
REFERENCE: 

5.1 SHARED PARAMETERS APPENDIX B

(Page 29)

(Page 11)
for required
parameter fields for ALL 
MEPF system families.

Parameters / Fields/ Data



DATA 1: USC MASTER ATTRIBUTES

Parameters / Fields/ Data



USC Revit Parameters List (Excel)



DATA 2: Schedule Data
Parameters / Fields/ Data



DATA 2: Schedule Data
Parameters / Fields/ Data



DATA 3: Master Attributes as it relates to COBie Data

(Page 12 -19)

Parameters / Fields/ Data



DATA 3: COBie Construction Data
Parameters / Fields/ Data



DATA 3: COBie Data
Parameters / Fields/ Data





Systems



Systems Nomenclature

Mechanical Supply Air AHU-D1

OmniClass Table 21
21-04 30 60 10

HVAC – Ventilation – Supply 
Air

Abbreviation : U.S. 
National CAD 

Standards
Air Handling Unit

+“Supply Air” “AHU”

Identification 
that further 

defines a piece 
of equipment
from others

(usually a tag 
number or mark 

from the 
schedules)

+ “D1”



Systems Nomenclature Requirements



Systems: Record Design Models



AIR SUPPLY SYSTEM

SYSTEMS



AIR SUPPLY SYSTEM
EXHAUST AIR SYSTEM

SYSTEMS



PLUMBING

SYSTEMS



Systems





Zones: Nomenclature Requirements



Zones





VAV-D01 Offices 100, 101, 102
example: HVAC Zone associated with VAV Box D01 serving Offices 100,101,102

National CAD Standard

NCS 3.1  Module 5 
abbreviation for Air 

Handling Unit is "VAV"

+

Description denoting 
‘size/type as easily 

identified "D01"

VAV-D01

USC Official Room Names 
and Numbers for Rooms 
contained in that Zone

Office "100", "101", "102"

Office 100, 101, 102

ZONE NAME

VAV-D01 Offices 
100, 101, 102

Zones



REFERENCE: 

5.4 ISOLATABLE SYSTEMS AND ZONES
MEPF systems must be defined within Revit such that 
each system can be isolated and viewed separately

AREAS – The Architectural model must contain areas, 
such as occupancy or departmental, as required by the 
program design

ZONES – The Mechanical model must contain MEPF 
zones, such as air circulation zones or others as required 
by the program

1

(Page 11)

ZONES

Model 
Viewer



EcoDomus Model Prep

1

(Page 50)



Step 1: Preparing ARCH Revit Model for 
Synchronization with EcoDomus PM

Step 2: Preparing MEP Revit Model for 
Synchronization with EcoDomus PM

Step 3: Preparing the NavisWorks Models for 
Uploading into EcoDomus

Step 4: Uploading the NavisWorks Model
to EcoDomus

Step 5: Uploading the Data from Revit Model into 
EcoDomus using BIM CONNECTOR

Model Preparation          EcoDomus Upload @ Design Model Content Checks

EcoDomus Model Prep



DOCUMENTS

6



REFERENCE: 

3.2 MODEL AND DATA DELIVERY

Document – for those documents that are assignable to 
an associated BIM element or system (all fields, installed 
equipment documentation, Approval By=“Contractor 
Certified”, Stage=“As‐Built”) All documents will be placed 
in the assigned location on e‐Builder

(Page 7)

Documents



Documents



DOCUMENTS

7 Print from 
Model



Internet COBIE-
based 

Integration 
Database

Commissioning Agent

Verify Document Completeness

Review Reports

Review Equipment List

Track Training Requirements

Contractors

Upload Documents

Maintain Equipment List

Enter Equipment “Plate” Information

Enter Testing Information

Submittals

Designers

 Initialize Equipment List

 Enter Schedule Information

 Review Submittals

USC

 Equipment Numbers

 Space Data

 Review for University Standards

SD DD CD Construction CX
Close-

Out
Operations and Maintenance

*Gathering the right information, by the right people, at the right time 

Data 
Centric 
BIM



The “I” In BIM

• OWNER ENTERPRISE MANAGEMENT 
SYSTEMS

• BIM INTEGRATION WITH EXISTING 
FM SYSTEMS

• MODELING, DATA & DOCUMENT 
STANDARDS

Using the “I” In BIM: Asset Management



What Are The BIM Contract Deliverables?

*BIM Deliverables to FMS do not 
currently replace our paper and  
CAD deliverables. 
 Revit Design Model

 Revit As-built (As Constructed) model 
from AE

 Native format CAD models from the 
GC and Subs

 COBie Data and Docs from GC



• Questions?

Thank You! 


