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Some Facts About USC

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




*BIM Deliverables to FMS do not
currently replace our paper and
CAD deliverables.

3.2 MODEL AND DATA DELIVERY
The final delivery of the BIM and associated data to USC will be in the form of:

+ Fully coordinated architectural, structural, civil and MEP 3D models in Revit at 100% CD by the Design

‘ Deliverable

Team.
b. All equipment schedules must be generated from the parameters el ~B- Design Phases

objects. 6.1 DELIVERABLE SCHEDULE AND MILESTONES (to be completzd by the end of each phase)
¢. “As constructed” native format MEPF and structural models provided b
d. Complete “as constructed” Revit models provided by the Designd C=——>2

requirements as detailed in Appendix B.* contract Award

o

The following COBie 2.4 standard worksheets*, submitted by the Gene:
emphasis on the MEPF systems, shall be provided (at minimum) to
Management Goals:

schematic Design Phase

o Contact (all fields)
o Facility (all fields)
® Floor (all fields)

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

2.6.12 Record Documents, Record Drawings and As-built Drawings. As further detailed in

Exhibit 6, no later than thirty (30) calendar days after receipt of As-built Drawings from
Contractor and as a condition precedent to final payment to Architect, Architect and its
Consultants shall review for accuracy, correct where necessary, and forward to Owner
Record Drawings produced by Architect from the redline As-built Drawings received
from Contractor, including applicable addenda, bulletins, clarifications, submittal
information, changes and selections made during construction. In addition, Architect
shall provide to Owner, Record C ion D its including all civil, archi al,
structural, plumbing, mechanical, electrical, landscape, special systems, and updated
specifications, which shall reflect Contractor’s As-built Drawings and submittal
information. As further detailed in Exhibit 6, the Record Documents, including the
Project Manual, and all engineering calculations shall be provided by Architect to Owner
in three (3) full size documents and three (3) electronic versions on disks in CAD and
BIM format and shall be clearly identified near or in the title block on each sheet as
"RECORD DRAWINGS". All CAD and BIM record documents shall be prepared in
accordance with AIA layering system standards or BIM Drawing Standards as contained
in Exhibit 5. The medium for transmittal of all AutoCAD files and BIM document files
shall be as agreed by Owner. If any inconsistencies or ambiguities arise between this
provision and Exhibits 5 and 6, such inconsistencies shall be resolved by Architect
complying with the more stringent requirements. Owner recognizes that the CAD and
BIM documents may be subject to undetectable alteration, either intentional or
intentional, due to, among other causes, transmission, conversion, media degradation,
software error or human alteration. Accordingly, the CAD and BIM record documents
are provided to Owner for informational purposes only and not as an end product. Owner
agrees to waive any claims by Owner against Architect Iting from the horized
alteration, misuse or reuse of the CAD and BIM record documents.

Final BIM Execution Plan

Architectural Model
Civil Model

CoBie Design Data
* Contact
* Facility
* Floor
= space
* Zone

Architectural Mode!
Civil Model
MEPF Model or Models
Structural Model
CoBie Design Data

* Contact

* Facility

= Floor

* Space

* Type
* Companent

Architectural Model
Civil Model
MEPF Model or Models
Structural Model
Cosie Design Data

* Contact

* Facility

= Floar

* space

* Zone

* Type
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LINK:

USCUniversity of
Southern California

Building Information Modeling
(BIM] Guidelines

i USC University of

Southern California

ADDENDUM #1

Building Information Modeling
(BIM) Guidelines  vis ppni 182012

FOR DELIVERY METHOOD:

NEGOTIATED GUARANTEED MAXIMUM
PRICE (GMP) Contract for Construction
with Preconstruction Services

USC Capital Construction Development
and Facilities Management Services

FINAL DRAFT  October 12, 2012

USCUniversity of
Southern California

ADDENDUM #2

Building Information Modeling
(BIM) Guidelines  vis apat1z2012

CQVIL GUIDELINES

USC Capital Construction Development
and Facilities Management Services

http://facilities.usc.edu/multisidebar sublinks.asp?ltemID=236



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

TOTAL NUMBERS:
e 2,109,558 Million Sq. Ft.
* 16 Projects
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~ontract Language

Criteria
. New Buildings
. Renovations
* >S5 million
* Significant MEP work
* Model Exists for the Building

1.2.2. As-built and Record Models (BIM Deliverables)

AGREEMENT BETWEEN OWNER AND ARCHITECT CONTRACT NUMBER: 11

UNIVERSITY OF SOUTHERN CALIFORNIA GKK WORK REV. zma.m.g

IPAGE 10 OF 32

1221,

1222,

1.223.

1.224.

1.225.

1.226.

1227

For projects being completed in a BIM delivery model, refer to the latest
version of USC Building Information Modeling (BIM) Guidelines for
complete requirements related to projects being delivered in BIM (referenced
in Exhibit 5, above).

Contractor shall submit Subcontractor’s As-built native format models to
Architect. These are considered “As-built Models”.

Architect and design team will update the design models with the information
contained in the Subcontractor’s As-built models. These files will be
considered “Record Models”,

For design-build Subcontractor’s, Architect will review As-built models and
once approved, consider them a supplement to their Record Models.

Architect shall provide one (1) digital set on CD of the Record Model in the
latest version of the software in which it was created. Architect shall include
a narrative describing the software used to create the BIM's including the

iy publisher, soft name, and version number.

Architect shall also provide two (2) sets of hard copy Record Drawings
developed from the Record Model and one (1) digital set on CD in the latest
version of PDF to Owner.

The required Construction Operations Building Information Exchange
("CoBie") standard worksheets shall be extracted from the As-built record
models and provided as a suppl to the requi ts of the Operations and




End in Mind BIM+FM

Promise of BIM

Goals

B Operate building on day turned
over

Efficiently carry out planned
maintenance and better respond

B  Building Information Management,
catalyst for

B PARAMETRIC — Data Driven .
) ] to unplanned maintenance &5
" Poyvgrful wrtyal representation of More effectively trouble shoot and ﬁ’
building and its sy.stems. communicate with customers o
W Enable collaborative delivery Improve integration across all FM f’ 2
® Downstream data delivery information systems and units
W Promote systems integration Empower all players throughout
B Analysis tool or supplement to FM response chain
B Aide in the turn over of information Make access to information

intuitive and seamless

Maintain up to date account of
buildings and their systems

necessary for FM




THE MEN AND
WOMEN OF FMS

The men and women of FMS are proud to help build and maintain the
grounds and facilities that assist USC in attracting world-class students,
faculty, staff and athletes. We are especially proud to support USC’'s wide
range of leading-edge research, academic, and patient care programs.

As one of the largest service organizations within USC, Facilities
Management Services is responsible for the day-to-day operation, repair
and maintenance of the University of Southern California’s buildings and
infrastructure on the University Park and Health Sciences campuses, the
Wrigley Institute and various other leased space. We are also responsible for
maintaining five athletic fields.

We strive to maintain USC's $7 billion physical plant with an unyielding
dedication to gquality services, sustainability, and cost efficiency.

Sustaining the spaces that shape the Trojan experience. ..

AT FACILITIES
MANAGEMENT
SERVICES WE:

ensurng that our Living University endures
for generations to come.

Handle over 40,000 work orders per year — that is approximately 3,500 a

month while our Customer Resource Center fields 5,500 calls per month.

Haul approximately 650 tons of trash every month.

Paint over 200 classrooms each summer.

Maintain the campus swimming pools.

Operate and maintain 200 elevators using our own crew and elevator
technicians.

Maintain and repair over 400 University vehicles.

Maintain more than 4,000 trees,1,000 planters and 108 ornamental gardens, in
addition to the benches which enhance our green spaces.

Utilize a computerized energy and resource management system to help control
costs for electricity, gas and water.

Provide keys (approximately 3 million cut by our own locksmiths) to 160,000
different campus doors and locks.



Leveraging BIM from Facilities Management

Link TO Existing
Link FROM Existing

B ——

= == ax sl

wmesmsss)  Data flow from FAMIS
B Data flow from BIM Model

BIM Model
Package

On Demand Data

~7 Honeywell

FAMIS

MERIDIAN
Visual Map




BIM Integration with Existing FM Systems

CMMS Y famis - EDMS !Iua!f = BACS Honeywell
Building Automation and Control Systems

Electronic Document Management Systems

Computerized Maintenance Management Systems
= = SCX AHU-1 ]

Real Time Monitoring of
Bldg. Systems

Building

Service Requests, Work Orders Asset Management Content Management Revision Management Automation




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

“PROJECT Thv

12/31/2010

CONSTRUCTION MODEL
*Shop Drawings
*Fabrication

10/1/2008 1/1/2009 7/1/2009 10/1/2009 1/1/2010 4/1/2010 7/1/2010 10/1/2010
9/1/2008 12/31/2010




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

e Annual/Semi Annual
Preventive Tasks List
Parts List

Warranties etc.

/

CAPITAL

CONSTRUCTION

Renovations

e As-Built Floor Plans
» Site Surveys

* Specs

* Project Manuals

*  Final Submittals

¢ Warranties

* O&M Manuals

* Expected Life

* Replacement Costs

=

\

PLANNING

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

-

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

Set Points

Cooling Set Point
Heating Set Point
SP Override
Damper % Open
Room Temperature

~

Real Time Building
Monitoring

Supply Air Temperature

Discharge Air
Temperature
HWS Temperature
Static Pressure
Discharge Air Flow
(CFMm)

@ntrols

via sensors on equipment
(control points)

Real Time Building

/



FM Roles

CAD Project Specialist

will is ving fes ‘many years, mnm wbqnaprﬂm
msﬁﬁa-nimnmmﬂtﬁ“mm“mm“wh- vea tarhaning tn .u"s..,..c

Energy Management Administrator

Innovation: James is a tech-savvy person who is always Jooking for waysto improve the quality of information defivered to his customers.
While the size of the gy system s James takes advantage of any tools that can help increase efficiency

Bavee sl - . .
Commissioning Manager

engineer looking to learn more about building systems. She is Jooking for new ways to make her
Jjob more efficient such as establishing process standards and utilizing technolozy.

University HVAC Maintenance Manager

Innovation: Having so many year experience, mmmummﬁmmnmwum-smmam
administrative duties back in the office. Even though Peter ‘equipment work, he
still enjoys learning about new, time-efficient ways to solve problems. Amral.mehuhasmum ‘when you're not learning
‘something new.

T WG

£
A

‘Customer Service: Peter enjoys keeping his customers happy. Peter takestime everyday to return phone calls, calm disgruntied customers,
and be seen on the university campus. Peter will even gladly take phone calls during the night to make sure that everyone on campus is
mﬁuﬂa&. ropmummmmmmmmﬂunmnxmpp,mmm

‘Role Description: Peter starts his day at a mandatory report meeting, where he discusses with his crew about the various HVAC problems
around campus. Peter will make sure that the Priority 1 jobs {critical areas and non-operating equipment) jobs are addressed as soon as
possible and the Priority 2 (hot/cold calls) jobs are addressed by the end of the day. For the next few hours, Peter will spend time at his.
‘computer issuing/closing work orders, calling customers, ordering parts, and other managerial tasks. Inaddition, Peter will use EBI to scan
hhﬂies ‘on campus to see if there are any temperature-related or mechanical problems with the HVAC systems. Next, Peter will visit

Peter will look atthe newest hot and cold calls to try to address the problems that have arose throughout the day. By the end of
the day, Peter will have worked 9 to 12 hours.

Peter uses the following tools:

[EBI: Peter uses EBI to navigate through university buildings and look up parameters associated with mechanical equipment (e.g., space
temperature, flow rates, etc ). Peter finds this tool helpful and easy to navigate, but dislikes having to search for hidden points that are not
shown within the graphics. To add to his frustration, some of the points Go not have descriptive names. In addition, some of the buildings
donot have a complete set of graphics.

EAMIS: Peter uses FAMIS to schedule work orders. Peter also uses the backlog that he mair ik

‘and put notes in some work orders. He also oversees the assigning of work order to his crew. Peter may have 100+ work orders in one week,
s0he appreciates that FAMIS is available to help him organize all of the problems. Even though Peter is content with the function of FAMIS,
e would fike to see it finked to EBI.

AISB: Peter uses AISB to order parts, This program interfaces to the stock room. In AISB, Peter is also able to approve P.0.s, requisitions,
‘and materials that are needed. Peter finds this program unintuitive and difficult to use.

Peter's needs:

Integrated software:

Peter would fike to have his work orders integrated with the location of the problematic equipment, graphics of the equipment, equipment

‘manuals, and information about how to fix the equipment. Currently, all of this information is distributed.

M_Mm
Peter’

Currently, equipment (e.g., y following the duct work and trial-and-error. Sometimes EBI
mm-mmammm mmﬂhsﬂmnh(mﬂﬂmaﬂhmlmmmmﬁm and layout of
the mechanical equipment.
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Using the “1” In BIM:
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Addendum for Negotiated Contracts | Joint BEP

APPENDIX |

Reploces V1.6 Appendix [1n its entirety.

JOINT BUILDING INFORMATION MODELING
(BIM) EXECUTION PLAN

FOR TABLE OF CONTENTS

SECTION A: PROJECT INFORMATION

SECTION B: KEY PROJECT CONTACTS
ISECTIONC;BIMUSES | |
SECTION D: ORGANIZATIONAL ROLES / STAFFING
SECTION E: BIM PROCESS DESIGN

SECTION F: BIM PROCESSES AND
COLLABORATION PROCEDURES

SECTION G: QUALITY CONTROL

SECTION H: TECHNOLOGICAL INFRASTRUCTURE
NEEDS

ECTION:1: MODEL'ORGAN|ZATION
SECTION J: PROJECT DELIVERABLES

SECTION K: MINIMUM MODELING MATRIX (M)3
SECTION L: ATTACHMENTS
SECTION M: JOINT SIGNATURE PAGE

DEVELOPED BY

DATE:

Wote: This tempiate is a tool that is provided to os:
required per contract. It was odapted from the U
Execution Plon Template (PxP) Version 2.0,, dt

architacts - nitial
General Contractor - Initial

©ctober 12, 2012 Addendum #1 —Joint BIM Execution Plan

PROGRAMMING

DESIGN AUTHORING

CONSTRUCT
SITE UTILIZATION

OPERATE [NIC)
BUILDING SYSTEM

PLANMING AMALYSIS
-
———————————
SITE AMALYSIS X PROGRESS REVIEWS CONSTRL;:;:S: SYSTEM ASSET MANAGEMENT
INTERFERENCE SPACE
X lNTET;E“fgg:;T::ﬁg;T ENT X MANAGEMENT MANAGEMENT /
(30 COORDIMATION) TRACKING
STRUCTURAL AMNALYSIS X DIGITAL FABRICATION DISASTER PLANNING
LIGHTING ANALYSIS 3D CONTROL AND
OPERATION &
ENERGY ANALYSIS X RECORD MODELING MAINTENANCE
RECORD MODELING
ELELD L IAATERIAL y
PROGRAM VALIDATION TRACKING
MECHAMICAL AMNALYSIS DIGITAL LAYOUT
OTHER ENG. AMALYSIS
SUSTAIMNABILITY (LEED)
EVALUATION
CODE VALIDATION
BUILDING
PHASE PLANNING PRELIMIMNARY CONSTRUCTION CONSTRUCTION MAINTENANCE
(4D) SCHEDULING (4D) SCHEDULING (4D) SCHEDULING (4D)
COSHESHIVTION COST ESTIMATION lSD COST ESTIMATION (5D) LOSHESHNARON
(5D) (5D)
EXISTING AS CONSTRUCTED EXISTING CONDITIONS EXISTING
CONDITIONS X MODELING MODELING CONDITIONS
MODELING MODELING
COMNSTRUCTION S CONSTRUCTION
OPERATIONS CONSTRUCTION OPERATIONS op E[I;?\P:fg:ggﬂ::l,_gmﬁ OPERATIONS
BUILDING X BUILDING INFORMATION X INFORMATION EXCHANGE BUILDING
INFORMATION EXCHANGE (COBie) (COBie) INFORMATION
EXCHANGE [COBie)

EXCHANGE (CDBie)




TABLE OF CONTENTS

SECTION A: PROJECT INFORMATION

SECTION B: KEY PROJECT CONTACTS

SECTION C: BIM USES

SECTION D: ORGANIZATIONAL ROLES / STAFFING
SECTION F: BIM PROCESSES AND
COLLABORATION PROCEDURES

SECTION G: QUALITY CONTROL

SECTION H: TECHNOLOGICAL INFRASTRUCTURE
NEEDS

SECTION |: MODEL ORGANIZATION

SECTION J: PROJECT DELIVERABLES

SECTION K: MINIMUM MODELING MATRIX (M)3
SECTION L: ATTACHMENTS

SECTION M: JOINT SIGNATURE PAGE

Joint BIM Execution Plan

Owner

Collaboration
Platform

A/E

Builder

Design Construction Operations
BIM Kick-off  Model Check  Model Check !
Meeting 1,23 GC BIM Handover ! — 4.5.6 r ¥ Ops. *
e T =
{ EcoDomus ® J
® [ ] E-Builder ® ]
= )
| | ClashMatrix |
——— [ BIM Coordination |
Session
Architect ‘
Structure
™ Civil
MEPF L 8
Consultants Model Design & As-Built Files ]
= +
B +  Revit Shared Parameters . IS N Key
[ JointBiM *  COBleDesigri Gatatn Execution Collaboration
| bcecsionrlan | o [ Plan Revisions | BNy EEE
1 -
Clash Matrix ‘ ‘ Documents/Process
Al General Contractor | " BIM Coordination MESting:
T o ] Session
S
| Fabrication Consolidated ( Add COBie | Uit
Models ! Navisworks Model |_Construction Data
Feadback/Input




M3 Modeling Matrix Instructions

USC University of
% Southern Cal%mia

Minimum Modeling Matrix (M3)

US Army Carps
af Eng/fnars

GENERAL INSTRUCTIONS

- 1. Modify Column F on Tab "03. Scope-LOD-Grade" to indicate the Elements included in the Project scope.
2. Filters are available to sort and limit column data in the table.
3. Bi-directional hyperlinks are available in column headers, Element IDs and Modeling Requirements.

a . < 3 i : 3 W 0 i
Minimum Modeling Matrix (M3)
i Document Release: 20120915 DEsiGa
e, | oo [ JESRS———
1 ey | 4T
a
whorm drvge tre
"w"‘“ I:.ﬁ-d-hl-.-ﬂx—:
2 e B - e - Rys— . E
L3 L3 L3 L] ] by
4 [ bt ", e |usis -
o e e |renmania ) 0 -
L (Farnfeny Memdran ey (s " 100 1R LI ) . L3 o=
5 o e |usmin nerm s ) D -
. P-I— 3 Iruunmn. i e . 3 “ -
T FPTT e e v o0 0 -
. hﬂdl"-ﬁﬁ-'l'l 'IJIIIII.H HEN L] L A L
W —— S —T (- . . = &
o ey | 1o v ) O &
1] o 4 et 3 i bR (A @ riee Lo L] L] L
o e B TR R v w0 0 -
S rer— S nmwam [usem v ] 0 -
[ p——
[ ——
1l i e A0 1, ity it n 00 | A L e - L i, Jareer
R OL Fitructond B ). ScopeLOD Grsde - Podsts _ F5

4 4 » ¢ | 01 Instructions .~ 02 Modelng Requirements |03 Scope-LOD-Grade J %2




M3 Modeling Matrix

Minimum Modeling Matrix (M3)

USC University of Bl
Southern Calitornia S Army
of Engineers.

RECORD AS BUILT DESIGN
MODEL
(Updated from GC BIMS))

DESIGN MODEL
(CONSTRUCTION DOCUMENTS)

i = i U Entered by Design Team

Included in
‘OmniClass Uniformat | MasterFormat |Facility or Site? Primary
(change to NOif | LOD GRADE LOD GRADE T Notes
D D [[] Discipline
NOT part of
project scope}
Level ~ |Element ID - - - - - - ] - - - - - - -
eve BSTR R 0100 00 A e Structural
eve oundatio 0110 A10 e Structural
Level 3 i 21-01 10 [A1010 Yes - . - - St - .
Level 4 Wall Foundations 21-01 10 10 (A1010.10 Yes 200 A 300 A+
Level 4 Column Foundations 21-01101010 |A1010.30 Yes 100 A 300 At
Level 4 Standard Foundation Supplementary Comp{21-01101030 |A1010.90 Yes 300 € 200 C+ Structural
Level 3 Special F i 21-0110 20 [A1020 316000 Yes . . . - St . .
Level 4 Driven Piles 21-01102010 |A1020.10 316200 Yes 300 A 300 A+ Structural
Level 4 Bored Piles 21-01102015 |A1020.15 316300 Yes 300 A 200 A+ Structural
Level 4 Caissons 21-01102020 |A1020.20 316400 Yes 200 A 300 A+ Structural
Level 4 Special Foundation Walls 21-01102030 |(A1020.30 316616 Yes 300 A 300 A+
Level 4 Foundation Anchors 21-01102040 |A1020.40 3168 00 Yes 100 & 100 C+
Level 4 Underpinning 21-01102050 |(A1020.50 314800 Yes 100 (4 100 c+ Structural
Level 4 Raft Foundations 21-01102060 |A1020.60 037100 Yes 300 A 300 At Structural
Level 4 Pile Caps 21-01102070 |A1020.70 Yes 300 A 300 A+
Level 4 Grade Beams 21-0110 2080  |A1020.80 Yes 300 A 300 A+ Structural
Architectural,
Subgrade Enclosures
Structural
Level 3 Wialls for Subgrade Enclosures 21012010 |a2010 Yes . . . . A::r':;i:;a I . .
. Architectural,
Level 4 Subgrade Enclosure Wall Construction 21-01201010 (A2010.10 Yes 300 A 300 A+ structural I
Level 4 bgrad 1 ‘Wall Interior Skin 21-01201020 |A2010.20 Yes 300 A 300 At Architectural I
Architectural,
Level 4 bgrad wall Il yCq21-01201090 (A2010.90 Yes 200 [ 200 C+
Structural !



BIM Clash Matrix

5 USC BIM CLASH/ISSUE MATRIX F#F;;:ﬂl::mmn j\
4 PROJECT:
5 |Insert Project Name Here PRIORITY [ coor Autofil On
6 Major Priority Prior to 100%CD
7 FILENAME: Priority Prior to 100% CD
8 |Insert Current Navisworks Filename Here 3 Best Practice Prior to 100% CD
9 _Counruﬂlon Coordination Priority
10 ICURREN‘I’ DATE: 5 Construction Coordination lssue
11 |mm/dd/yy
12
Viewpoint # and Name Level | Priority # | Responsible Date Resolved? Date Days Open Designer or Design Modeler's Notes Need BIM Facilitator Comments Total
Insert Viewpoints From the Navisworks File Below from Party Generated Y/N Resolved and/or Subcontractor's notes usc Days to
priority Design mm/dd/yy mm/dd/yy Input? Resolve
list above | Discipline or Y/N
13 v ~ | Subcontract: ~ - - . = o =
14
15
16
17
18

Clash
Detection
TEAM Re-
Assemble Create review of assemble Re-Clash
Design Viewpoints all issues revised and
BiIMs BIMs inspect

Visual
Inspection

Coordina-
issues tion

resolved?

Complete




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

Facilities Management Services

FMS

A i ” usc A A A
usc BIM KICK OFF 1 I BIM KICK OFF 2 i 1 1
, ] I SELECTS | 1 : !
BIM KIZCK OFF ! BIM K|2CK OFF MAJORS ] MODEL MASH-UPS to AS-BUILT CONDITIONS
1 T GEOMETRY
USC BC . | 1 1 '
MODEL MODEL MODEL MODEL MODEL MODEL
REVIEW 1 REVIEW 2 REVIEW 3 REVIEW 4 REVIEW 5 REVIEW 6
1 . 1
H y i . i ; 1 I
I 1 1 COBie 11 COBie 1
1 I Data | H Data HANDOVER to USC
| H DESIGN MODEL Checks 1 1 Checks REVIT AS-BUILT
i I HANDOVER to GC I : MODEL & DATA
1 1
DESIGN DESIGN DESIGN DESIGN MODEL 11 DESIGN 1
MODEL MODEL PREPARED FOR . ]
Uploaded Uploaded ECODOMUS : I UFI)\I/IO(SZSLtO i
t t NWD +RVT, I 1
ECODgMUS ECODgMUS ( ¥ ) : : ECODOMLS :
1
1 1 11 |
GC : [, GCData/Docs | | ASBUILT
i ENTRY INTO 1T MODEL
| FeoPomus S ARCHIVED
i Monthly AR’;:E"{LYTED | AS-BUILT REVIT
I Reports I DESIGN MODEL
: P DESIGN i
2 MODEL H
| M
2011 TITTTTTITTTRITITTTITITI]TTT [T1T1 [HNEEEN IREEEREERHEREREREEEN T REE IR
FEB M AR APR MAY JUN JUL AUG MAY | B JUL AUG SEP %CT NOV DEC JAN FEB| M AR Al
1{2|3)4|1{2)3]|4]|1}2]3]4 411)2| 3|4 12| 314| 1] 2]3]|4 23412341!3412341234173I1234123412
1
SD 1
1
DD o 1
1
CD | 1
CONSTRUCTION

COMMISSIONING

CLOSEOUT [T

USC Download to FAMIS & Meridian




Oversight

Produce

Ry S

BIM Guidelines, Addendums, Etc.
Provide BIM Facilitation & Collaboration [l &= o . . . .
Produce Monthly Status Reports for USC =k

Ensure Documents are posted to e-Builder = === ~

Review A/E and GC JBEP for USC BIM Compliance

Review and Comment on BIM Coordination Meetings and Process

Interface Between A/E Team, GC Team and USC Stakeholders

Regular Scheduled Model Content Checks

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

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



Data Content &

FROM DESIGN TO CONSTRUCTION Data Content Overview & Workflow

» 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

Workflow

Owner BIM - FM Platform

CLOUD

v AS BUILT MODEL
GEOMETRY

* Loaded onto Cloud
(Autodesk® NavisWorks
Model)

¢ Acts as a placeholder
for data

v" SCHEDULED DATA
* Performance Data

v OWNER MASTER
DATA

* Enables connections
between FM databases

v' COBie DATA
Type & Component or
Instance Data

v MEP SYSTEMS
CONNECTED

v' ZONES DEFINED

v" DOCUMENTS

LOADED ONTO
CLOUD

Y

e o o o o o

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.

Design Models
Arch + MEP

Cloud Model
Navisworks NWD

Construction Model
MEP

AS-BUILT
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®
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w

Mash-up Ot Design Model To Construction Mode

-

Sample mash-up of ductwork. Green duct must be adjusted to match as built blue duct.




Detail Modelin g Req uirements

OWNER REQUIREMENTS :

B NOMENCLATURE

B PARAMETERS & DATA

H SYSTEMS

B ZONES

® CLOUD MODEL PREPARATION

B COBie DOCUMENT REQUIREMENTS
® PRINT FROM MODEL



Major Managed Assets

S00STEN PLAP SYSTEM - DEMEETIC WATER CALCLILATION

HIKEE
= 5

:
]

USC Major Managed Asset Types

Major Managed Asset Types

Element Name USC OmniClass Title OmniClass _MasterFormat _UniFormat__in Type Name as OmniClass Title Number Number  Number as well as

Electric Lighting Types:

Fluorescent Interior Lighting Fixtures Non Weather Rated Lighting Fixtures 2335471111 265113 D5040 FLUORINTLT FIX  [MNon Weather Rated Lighting Fixtures ~ 23-3647 1111 2656113 D5040 FLUOR INT LT FIX

Halogen Interior Lighting Fixtures Non Weather Rated Lighting Fixtures 2335471111 265113 D5040 HAL INT LT FIX Non Weather Rated Lighting Fixtwres 2335471111 265113 D5040 HAL INT LT FIX.

High Intensity Discharge Interior Lighting Fixtures ~ Non Weather Rated Lighting Fixtures 2335471111 265113 D5040 HID INT LT FIX Non Weather Rated Lighting Fixtures. 23-35471111 265113 D5040 HID INT LT FIX

Incandescent Interior Lighting Fixtures Non Weather Rated Lighting Fixtures 2335471111 265113 D5040 INCAND INTLTFIX [MNon Weather Rated Lighting Fixtures 233547 1111 265113 D5040 INGAND INT LT FIX

Light Emitting Diode Interior Lighting Fixtures Non Weather Rated Lighting Fixtures 2335471111 265113 D5040 LED INT LT FIX Non Weather Rated Lighting Fixtwres 233547 1111 265113 D5040 LED INTLTFIX

Fluorescent Exterior Lighting Fixtures Weather Rated Lighting Fixtures 2335471115 26.56.00 D5040 FLUOR EXTLTFIX | Weather Rated Lighting Fixtures 2335471115 265600 D5040 FLUOR EXT LT FIX

Halogen Exterior Lighting Fixtures Weather Rated Lighting Fixtures 2335471116 26.56.00 D5040 HAL EXT LT FiX Weather Rated Lighting Fixtures 2335471116 265600 D5040 HAL EXT LT FIX

High Intensity Discharge Exterior Lighting Fixtures  Weather Rated Lighting Fixtures 2335471115 26.56.00 D5040 HID EXT LT FIX Weather Rated Lighting Fixtures 2335471115 265600 D5040 HID EXT LT FIX

Incandescent Excterior Lighting Fixtures Weather Rated Lighting Fixtures 2335471115 26.56.00 D5040 INCAND EXT LT Fix [ Weather Rated Lighting Fixtures 23-35471115 2656 00 D5040 INCAND EXT LT FIX

Light Emitting Diode Exterior Lighting Fixtures ~ Weather Rated Lighting Fixtures 2335471115 26.56.00 D5040 LED EXTLT FIX Weather Rated Lighting Fixtures 2335471115 265600 D5040 LED EXT LT FIX.
0o

Mechanical Equipment Types: 00

Air Handler Unit Air Handling Units 2333250000 237300 D3040 AHU Air Handling Units 23-33 25 00 237300 D340 AHU

Air Handler Unit- Customized Indoor Customized Indoor Air Handling Units 23025131 2RD D3030 AHU Customized Indoor Air Handling Units 2333251311 237373 D3030 AHU

Air Cool Condensing Unit Air Cool Condensing Unit 2333431100 236313 D3030 ACCU Air Cool Condensing Unit 23-3343 11 236313 D3030 ACCU

Condenser, Air Cooled, Split Air Cooled Condenser Units 2333431100 236313 D3030 ACCU Air Cooled Condenser Units 234aN . 23631 D3030 ACCU

Air Source Heat Pump Al Source Packaged Heat Pumps 2333171111 238143 D3030 ASHP Air Source Packaged Heat Pumps 2NN 238143 D3030 ASHP

Back Draft Damper Backdraft Dampers 23332913.00 23.33.13 E1010 BOD Backdraft Dampers 232913 23N E1010 BDD

Back Flow Preventer Backflow Preventors. 2327311100 331213 D2020 BFP Backflow Preventors. 23273111 331213 D2020 BFP

Boiler Pump Boiler Components 2333112300 235200 D3030 8P Boiler Components 233123 235200 D3030 8P

Buiding Management Control Panel Building Automated Control Panels 2327131311 26.24.00 D3060 BMCP Building Automated Control Panels 2327131311 262400 D3060 BMCP

Management Control System Building Control Systems 23.27.13.13.00  26.24.00 D3060 Mes Building Control Systems 23271313 262400 D3060 Mes

Roof Top Unit Built Up Rooftop Air Handling Units 2BBNI BT D3040 RTU Built Up Rooftop Air Handling Units BPBN1I 2741 D3040 RTU

Butterfly valve Butterfly Valves 2327.3117.00 35.20.19 02020 BFV Butterfly Valves BT 352019 D2020 BFV

Monitoring System, Carbon Monoxide Carbon-Monoxide Detection Sensars 237565.14.17 26.3149 D3069 Ccoms Carbon-Monoxide Detection Sensars 2376651417 203149 D3069 coms

Centrifugal Fans Centrifugal Fans 2333311913 233416 D3060 CFF Centrifugal Fans 23-33311913 233416 D3060 CFF

Chilled Water Pump Centrifugal Pumps 2327171300 232000 D3050 CF CWP Centrifugal Pumps 2271713 232000 D3050 CF CWP

Centrifugal Separator Centrifuge Liquid Separators 2327553511 432223 03083 CFS Centrifuge Liquid Separators 2826 432223 D3093 CFS

Check valve Check Valves 23.27.31.19.00 40.92.00 03020 CHEV Check Vahves 23273119 409200 D3020 CHKV

Heat Shift Water Chiller Chillers 2333210000 236400 D3030 HSWC Chillers 23-332100 236400 D3030 HSWC

Air Cooled Chiller Chillers 2333211300 235400 D3030 ACCH Chillers 23332113 236400 D3030 ACCH

Boiler Commercial Boiers 23.33.11.00.00 235200 03020 BLR Commercial Boiers 23331100 235200 D3020 BLR

Air Compressor Compressors 2327210000 22.15.19 D3041 CAR Compressars 23272100 221519 D3041 CAR

Constant Air Violume Terminal Units Constant Air Volume 2333411711 233616 D3050 CAV

Cooling Tower Cooling Towers 233323.00.00 23.65.00 D3030 cr Cooling Towers 23332300 236500 D3030 cT

Electric Duct Heater Electric HVAC Heaters 23.33.16.26.00 23.71.00 D3041 ELEC DCT HT Electric HVAC Heaters 23331626 237100 D3041 ELEC DCT HT

Generator, Emergency Electrical Generators 2335110000 481000 D3040 EMER GEN Electrical Generators 23-351100 4810 00 D3040 EMER GEN

Turbine meter assembly Electrical Meters 2335251100 352019 F1059 TURB M ASSY Electrical Meters 233261 8201 F1059 TURB M ASSY

Elevator Machine Elevators 2323111100 14.2000 D1010 ELEV MACH Elevators 231N 142000 D1010 ELEV MACH

Gilles Exhaust Air Exhaust Air Griles 2333492311 233113 D3040 GRL Exhaust Alr Griles 2333492311 2371 D3040 GRL

Expansion Tanks Expansion Tanks 2327291900 237113 D3020 ETK Expansion Tanks 23212919 237113 D3020 ETK



1 Nomenclature




NOMENCLATURE

Family Name

Type Name

Type Description
Instance Name
Instance Description

y




Nomenclature

REFERENCE:
USCUniversity of
11V Southern California . .
Naming conventions for (Page 34)
equipment types should be
Building Information Modeling .
(BIM) Guidelines version 1.6 SUCCInCt’ useful and

For Design Bid Build Contracts

descriptive. The names
provided should allow for
easy identification and be Pptx
easily understood in order online
to facilitate the operation,

repair and maintenance of

USC equipment  (page 11)

and Facilities Management Services




FAMILY NAME
Industry Standard

*0OmniClass Table 23
Products exact
wording of equip. +

TYPE NAME

and Abbreviations

description
+ Equipment Operation

Description
*An added -

description as
needed at your
discretion

size [ type as easily

U.S. National CAD Standards
(NCS) 3.1 Module 5: Terms

* Brief description denoting

identified & understood

Nomenclature Requirements

INSTANCE NAME

U.S. National CAD
Standards (NCS) 3.1
Module 5 : Terms and

Abbreviations

+

ID Unique to that

Component

as identified in the
equipment schedule

For example: Variable Air Volume (VAV) Box with ID D01, the Type and Instance Names:

\ R
FAMILY NAME TYPE NAME
reference: VAV
23-33411713
Variablg Air Vo!ume +
Terminal Units Reheat 6"
Variable Air
Volume N
Terminal Units VAV Reheat 6
\_ y, N\ J

e
INSTANCE NAME
VAV
+
D01
VAV-D0O1
.

TYPE DESCRIPTION

U.S. National CAD Standards
(NCS) 3.1 Module 5 : Terms
and Abbreviations

+

Equipment Operation
Description

* Extended description
denoting manufacturer
/type/size as easily identified
& understood

r ~N
TYPE DESCRIPTION
VAV

+

with Reheat Price SDV 6"

VAV with Reheat Price SDV

INSTANCE DESCRIPTION

U.S. National CAD
Standards (NCS) 3.1
Module 5 : Terms and
Abbreviations

Er

Detailed Equipment
Operation Description

Extended Description
denoting
type/size/id/location
unigue to that instance

le: Variable Air Volume (VAV) Boxes Type and Instance Descriptions:

e N
INSTANCE DESCIPRTION
VAV

+
with Reheat 6"+
DO1

VAV with Reheat 6" D01

\ 6" Y,

\_ J




Nomenclature

Family Names

# OMNICLASS

A Strategy for Classifying the Bullt Environment

Table 23 - Products

Type Name

Type Description

- Further description of type names

at your discretion

+ No legacy source required

Nomenclature Legacy Sources

Instance Name

Terms and Abbreviations
US. National CAD Standard a

Instance Description

« Further description of instance names
- at your discretion
+ No legacy source required



Parameters / Fields/ Data

Parameters and Data Check

1. USC Master Attributes
2. Scheduled Data

5. COBieData

4. Extended Data




Faramerers /

1. USC Master Attributes
REFERENCE:

%‘% USCUniversity of
\!Y Southern California

for required
Building Information Modeling p a ra m ete r fi e | d s fo r ALL

(BIM) Guidelines version 1.6

MEPF system families.
(Page 29)

USC Capital Construction Development
and Facilities Management Services




Parameters / Fields/ Data

DATA 1: USC MASTER ATTRIBUTES

USC Revit Parameters List

excel

- TYPE/ SYSTEM OR SHARED GROUP UNDER (IN
¥ 1 ~ | REVIT PARAMETER NAME ¥ DESCRIPTION ~ UNITS v| FORMAT/EXAMPLE |~ [INSTANCE _ ~ PARAMETER REVIT) ~ PLACE INTO WHICH REVIT CATEGORIES?(INREVIINREVIT) e

1 USCSiteCode USC Site Code Designation - Obtain official code from USC N/A UPC1 Type Shared Identity Data Project Information
2 USCBuildingNumber USC Building Number Designation- Obtain official number from USC N/A 0010 Type Shared Identity Data Project Information
3 USCFloorNumber USC Floor Number Designation - Obtain official numbers from USC N/A N/A 0r1,2,3 M B Instance Shared Identity Data Sheets
4 USCEquipmentNumber Unique id assigned to selected pieces of USC equipment - Obtain official number from USC N/A 1007040 Instance Shared Identity Data Major & Element Cats * £
5 USCEMS Id Unique id assigned to selected pieces of USC for Energy - Obtain from USC N/A SCX-VAV-D01 Instance Shared Identity Data Major Equipment Categories * & Rooms
6 Number USC Room Number Designation. Obtain official Room Numbers from USC. N/A 104B Instance System Identity Data Rooms, Room Tags, Spaces, Space Tags  gs
7 Name USC Room Name Designation. Obtain official Room Names from USC N/A Office Instance System Identity Data Rooms, Room Tags, Spaces, Space Tags  gs
8 OmniC Ci OmniClass XX-XX XX XX XX number from Table 23 206X XX XX XX 23-27 1500 Type Shared Identity Data Major & Element C: ies* o
9 OmniClassTitle Ci ing OmniClass to the XXX XXX XX XX OmniClass number from Table 23 Exact OmniClass Description Building Automation and C Type Shared Identity Data Major & Element C: * &
10 UniF mber C product's UniFormat number XOOKK D3060 Type Shared Identity Data Major E & Element C; = £
11 Masterf Ci ponding product's MasterFormat number 200000 XK XX 251300 Type Shared Identity Data Major Equip: & Element C: . £
12 TypeName Type Names ing to the USC 1 @ Gui N/A VAV Reheat 6 Inches Type Shared Identity Data Major & Element C: e i
13 TypeDescription Type D ing to USC I N/A VAV with Reheat Price SDvies  Type Shared Identity Data Major & Element C: * L
14 InstanceName Instance Names g to USC N Gui N/A VAV-DO1 Instance Shared Identity Data Major & Element C: i :
15 ipti Insta D i toUsCt e N/A VAV Reheat 6 Inches D01 Instance Shared Identity Data Major & Element C: ® £

notes

Refer to the "Revit C. ies” in this file to ine which Revit ¢ ies to place major i and element parameters info.

Refer to USC BIM Guidelines version 1.6 Appendix C & USC Revit Naming Requirements.ppt as a guide

The USCI , does not apply for for Revit Architecture models

The parameter, USCEMSId, does not apply for for Revit Architectural Elements but still applied to Revit Architectural Rooms



USC Revit Parameters

Air Terminalzs
Areas

Azsemblies

Cable Tray Fittings
Cable Tray Runs
Cable Trays
Communication Devices
Conduit Fittings
Conduit Funs
Conduits

Data Devices
Dietail ltems

Dluct Accessaries
Dluct Fittings

Duct Insulations
Cluct Liningzs

Duct Flaceholders
Dot Systems
Ducts

Electrical Circuits
Electrical Equipment
Electrical Fistures
Fire Alarm Dievices
Fles Ducts

Flet Pipes

Generic Models
Grids

HY AL Zones
Levels

Lighting Devices
Lighting Fistures
Mazs

Materialz
Mechanical Equipment
Murse Call Devices
Farts

Fipe Accessories
Fipe Fittings

Fipe Insulations
Fipe Placeholders
PFipez

Fiping Systemsz
Flumbing Fistures
Froject Info
Fooms

Security Devices
Sheets

Spaces

Sprinklers

Switch Systemz
Telephone Devices
Wiews

o
o]
0
0
0
0
0
=
]
]
]
=
u]
=
u]
0
0
0
0
0
0
=
=
=
]
u]
u]
u]
0
0
=
=
]
]
=
=
]
=
u]
u]
u]
0
0
=
0
0
=
]
]
=
]
=
u]

|

MAJOR EQUIPMENT REYIT CATEGORIE”

List (Excel)

Bararer e
Pusject paramater
ar appear i scherhues b vt age).

@ Srared paramerer
e shared by multcde prejecs and s, exporied i S08C. and
e i wchadden and tan]

elest..

— ST

ier b, Fefor to lirt on

Figd:FrajectFarameterr dial

the lefren 4, ine ukizh ierrhauld

farmajar

L hed

EO0O0000000ROO0O000000EOO0O0EO0EO00EEOO0O0ROOO0O0O0O0ROO 0

MAJOR ARCHITECTURAL ELEMENTS REYIT CATEGORIES

Areas

Aszemblies
Cazework

Ceilings

Columns

Curtain Fanels
Curtain Systems
Curtain ' all Mullions

Detail lkems
@ Dt m e

Dioors 0 by e e, e B,
e i e

Electrical Equipment
Electrical Figtures
Floors

Furniture

Furniture Systems
Generic Models
Grids

Lewelz

Lighting Fistures
Mass

Materials
Mechanical Equipment
Parking

Partz

.

Flanting
Flumnbing Fistures
Project Information ralirt anthe | 4 i uhich

Frowit highlighting th

Fiq.2:Fraject Farametors dialaq box i

L

14 Far majar

L

b FieFer
1ol

Riailingz

Ramps

Foads

Foofz

Fooms

Shaft Openings

Sheets

Site

Specialty Equipment
Stairz

Structural Beam Systems
Structural Columns
Structural Foundations
Structural Framing
Topography

Wiews

Walls

Windows

tabeatkazhed o




Parameters / Fields/ Data
DATA 2: Schedule Data

vwm'rrﬂ—n"i*-frr{‘]'!—

==

chanical Deta
51508 - Muchanical Detale

Cotp_VAV_RAC_Rid_lnkt -
L Y 06" VAV With Coll

[Machanical Equipment (1) =] £ Type
ronsrants ¥ -
1ext 2
o T
Mot - Hert>

USC Bulidng Designation
USC Equipment Nurmbsr
USE Floor Designation
USC Hoom Lesignation
USC Sits Deaigration
Humidifier Capacity
HUmIIfer MaTUfaCLrer
Humidifior Model Nurrber
Hurmicifir Tyne

Unit Electical Data FLA
Unit Eloctrical Data Hortz
Unit Electrical Data MCA




Faramerers / r
DATA 2: Schedule Data

Fields/ Data

=H@E-S- -

2-Ho A &-9 5 &~

| Type a keyword or phrase

g8 S 8 v O signin -

@ 3D View =
3D View: 3D for N+ | H8 EdltType

iew
% [::‘DB-' : O @ @ E Drafting View :EE‘: Duplicate View ~ {7 Sheet Iil‘ ﬂ' Replicate
rn = o 4
o - Legends - i R Cascad
Modify  View % Render Plan _ sgEncs B revsens Switch _ D Cascade User _
Templates _=,E \u‘lew Views (& Schedules ~ - Windows B Tile Interface
Select | Graphics ¥ | Create Sheet Compuosition Windows
Properties = [

Schedule: AIR HANDLING UNIT SCHEDULE - [= [ @ | 28 | | [ 3D View: 3D for NWC Export -

STATIC PRESSURE (IN.WC);

ITEM

MANUFACTURER

LOCATION

CFM

EXT SP

i TOTALSP

RFI

AHU-IM

ENERGY LABS

Roof

7000 CFM

2.00 in-wg

i 4.00in-wg

1724

Graphics

View Scale

1/8"=1"-0"

|_F| »

Scale Value 1:

96

Detail Level

Fine

Parts Visibility

Show Both

Visibility/Grap...

Edit...

Graphic Displ...

Edit...

Discipline

Architectural

Properties help

Apply

- Project Browser

Electrical

Mechanical

Coerdination

AIR HANDLIMNG UNIT SCHEC
AIR HANDI_ING UNIT SCHED

| b

»

[ m

2

Yer=10" B Ak Cscke ﬁﬂﬁ“@ 9 &k <

Plumbing : Pipes : Pipe Types: P-CD

é’ﬂ Shared Levels and Grids

vE:U

B Main Model

[ Editable Only Press & Drag  “7q




Parameters / Fields/ Data
DATA 3: Master Attributes as it relates to COBie Data

6.3.4 COBie DESIGN DATA
The Design Team shall submit the design data in conformance with the most current wersion of
COBie. This data set shall indude those COBie “designer” worksheets related to the architectural
program. The Designer shall specifically identify spatial and systems zoning to reflect the space
drculation zones and building service zones that are reflected in the design drawings and
specifications. The following COBie Design worksheets shall be provided in the Schematic Desizn
Set:

* Contact (all fields)

 Facility (all fields)

* Foor (all fields)

* Space (all fields)

* Jone (all fields)

+ Type (Name, CreatedBy, CreatedOn, Category, Description, AssetType, ExtSystem, AHU Energ}r Labs 7000 -
ExtObject, Extldentifier) CFM

* Component (Name, CreatedBy, CreatedOn, TypeName, Space, Description,
ExtSystem, ExtObject, Extidencifiery gy

E
3 5

Air Handling Units

e e ] 5
» System (all fields) Mechanical Equipm - ] Edit Type A
6.3.5 COLLISION DETECTIOM AND CONSTRUCTABILITY USCEMSId SCM-AHU-1 "
Repeat process described in Appendix F. ;
USCEquipme... 1006908000000
6.4 CONSTRUCTION DOCUMENTS PHASE InstanceDescr AHU-D1 En
64.1 GENERAL InstanceMame | AHU-D1
The Design Team shall continue development of the models created in the Design Development p
Phase. Parametric links shall be maintained within the models to enable automatic generation of all Workset MEChEr‘IICEl e —
plans, sections, elevations, custom detsils and schedules as well as 3D views. Deliverables are E |t | b'"'
required as stated in the Deliverable and Milestones schedule, item #6.1. dited vy
H e
See Appendix A for the list of minimum required model elements. phas”‘lg . ~
Phase Created | Mew Constr...
i ™ " LN
Properties help Apply

(Page 12 -19)

| Memimrt Drmaaree ==l |




Parameters / Fi
DATA 3: COBie Construction

elds/ Data

-

Data

o
a 5
= g |El2| .
2 5 FlE|l 2
2 o
- = s |a|2| § :
2| 2 e S |2|E| 3 3
£l % : $ |z|z| & g
1 w| & & & GlE| @ o
44 | 44[1.Level 115 11 34 11 Office SpacelDPick 1109 |UA
45 | 45[1Level 1|75 41 99 Other Special Storage Space SpacelDPick 1110 |Storage
46 | 46[1.Level 1[11 21 41 Interview Room SpacelDPick 1111 [Interview Room
47 | 47[1.Level 1|81 21 99 Other Facility Equipment Senice Space SpacelDPick 1112 |Elec
48 | 48[4 Level 1|15 11 34 11 Office SpacelDPick 1113 |Cashier Booth User: Jose Delgado, University of Southern California | System Role: Organization Admin |Project: Cinematic Arts Phase I|
49 | 49{1.Level 1[11 21 41 Interview Room SpacelDPick 1114 |Interview Room
50 | 50|1,Level 1|11 21 41 Interview Room SpacelDPick 1115 |Interview Room
51 51|1.Level 1]15 11 34 11 Office SpacelDPick 1116 | Officer
52 52|1.Level 1|15 1134 11 Office SpacelDPick 117 |UA
53 53|1,Level 1{11 11 99 Other Gathering Space SpacelDPick 1118 |Interview Window U 1
54| 54]1.Level 1|11 11 99 Other Gathering Space SpacelDPick 1200 |Screening =
55 | B5|1.Level 1|51 31 14 Queing Space SpacelDPick 1201 |Waiting Area, Queue Area, Writing Area -
56 | 56[1.Level 1]11 21 41 Intenview Room SpacelDPick 1202 [Interview Room ttributes Components Documents Spares Jobs
57| 67|1.Level 1|11 21 41 Interview Room SpacelDPick 1203 |Interview Room L
58 | 58|1.Level 1{11 11 99 Other Gathering Space SpacelDPick 1204 [Writing Area
59 | 59|1.Level 1]11 21 41 Inteniew Room SpacelDPick 1205 _[Intenview Room AHU-1 Manufacturer: Energy Labs
60 | 60[1.Level 1]51 31 11 Waiting Room SpacelDPick 1206 |Waiting Area
61 61]|1,Level 1]{15 21 17 11 Maintenance Closet (incl Janitor's Closet)  [SpacelDPick 1207 |Janitor Closet/Storage 23-33 25 00 Air Handling Units Warranty Duration Parts: 1
62 62|1Level 1|41 11 14 21 Restroom SpacelDPick 1208 |Restroom - Applicants {male)
63 63|1.Level 1]41 11 14 21 Restroom SpacelDPick 1209 |Restroom - Applicants (female) . .
64 | 64]2.Level 285 21 11 Stainway SpacelDPick 2000A [Stair Fixed Warranty Duration Labor: 1
Systemn i
4 Model Humber: CHW-FCL-H Warranty Description: PARTS AND LABOR
Zone
Flaor Warranty Guarantor Parts: Energy Labs Warranty Duration Unit: year
Facility Warranty Guarantor Labor: Energy Labs Part Humber:;
Import/Export Replacement Cost; 350000 MasterFormat:
Reports ) )
Expected Life: 20 UniFormat:
BIM Server
» Facility: SCHOOL OF CINEMATIC ARTS BUILDING | Contractor:
Activities
- Designer:
Project Setup a
Integration .
Edit Delete




Parameters / Fields; Data
DATA 3: COBie Data

EcoBomus User: Jose Delgado, University of Southern California | System Role: Grganization Admin |Project: Cinematic Arts Phase ||

i COBie ¥ Type i Type Profile
Type Name: AHU-1

TypeProfile  Attributes Y\ Components Y\ Documents Y\ Spares Y\\ lobs \
[Q Description: AHU-1 Manufacturer: Energy Labs

Component
Space Category: 23-33 25 00 Air Handling Units Warranty Duration Parts: 1
Document Asset Type: Fined Warranty Duration Labor: 1
System Model Humber: CHW-FCL-H Warranty Description: PARTS AND LABOR
Zone
Floor Warranty Guarantor Parts: Energy Labs Warranty Duration Unit: year
Facility Warranty Guarantor Labor: Energy Labs Part Number:
Import/Export Replacement Cost: 390000 MasterFormat:
Reports
Expected Life: 20 UniFormat:

BIM Server

— Facility: SCHOOL OF CINEMATIC ARTS BUILDING | Contractor:
Activities

Designer:

Project Setup

Integration

| Edit | | Delete







Systems

=08

Wi ik K AF G &

View. [Systems v [A4 Discipines v

Mechanicsi Supply Air 42

Mechanical Supply Air 44

Mechanical Supply Air 45
 Machanical Supply Air 45
Mechanical Supply Air 47
Mechanice Supply Air 48
Wiechanica Supply Aur 43

leuuemg

Mechanica! Supply Air 5

Machanical Supply Air 50
Mechanicai Sapply Air 51
Mechanicsi Supply Air 52
Mechanicsl Supply Air 53
Mechanicsl Supply Arr 54

Mechanical Supply A 55

Aechanical Supply Air 56
@ Machanics Supply Air §7
Mechanics! Supply A 58
Mechanicsi Supply Air 53
Mechanical Supply Ar €

Mechanical Supply Air 60

Mechanical Supply Air 61
Mischanical Supply Air 62
) Mechanica! Supply Air €3

echanicsl Supsly Air 64
Mechanica! Supply Aur 65

oo oceopeoeleEm

Mechanical Supply Arr 66

& @

2 Mechanical Supply Air €7

-0 Mechanica! Supply Air 70
-8 Mechanical Supply Air 71
& (8) Mechanics! Supply Air 72

. Systems Named Correctly
. Connected

. Correct Flow Directions

. Design Data (for example,
FM for diffusers) inputted
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Systems Nomenclature !

Mechanical Supply Air AHU-D1

OmniClass Table 21 Abbreviation : U.S. Identification

21-04 30 60 10 National CAD I
HVAC — Ventilation — Supply Standards defines a piece
Air of equipment

from others

# OMNICLASS'

(usually a tag
number or mark
from the
schedules)

able 21 - Elements

uuuuuu

llsupply Airll + IIAHU" + llDlll



Industry Standard
+
Discipline
*OmniClass Table 21

Elements -exact wording
of element description

Systems Nomenclature Requirements

U.S. National CAD Standards
(NCS) 3.1 Module 5 : Terms
and Abbreviations
+

SYSTEM NAME
Equipment Operation

Description

Description denoting size /
type as easily identified

For example: Supply Air System for Air Handling Unit (AHU) D-1 = Mechanical Supply Air AHU-D1

-

Discipline "Mechanical"
+

reference
21-04 306010
Supply Air

Mechanical Supply Air

\. J/

4 N\ )
AHU SYSTEM NAME
+
Description "D1"
AHU-D1 Mechanical Supply Air
AHU-D1
\. J . J

For systems that are not directly connected to a piece of equipment, follow the convention below:



Systems: Record Design Models
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SYSTEMS

AIR SUPPLY SYSTEM



EXHAUST AIR SYSTEM



SYSTEMS
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Systems

-«

r S u p p ly Calculated Calculated

Flow Direction: Out Flow Direction: In
Preset

Calculated Flow Direction: In

Flow Direction: Out Return

Presest
Flow Direction: Out

Preset
Qlow Direction: In




SCX HVAC Zones

[l Feu o1 Etectiical Room 185

[ Fev 02 Etectical Room 184

[ s o1 set stor 104, set Shop 105

VAV DO1 Lobby 100

[[] vav po2 corider 100¢-1, Restrooms 180.181
.VAV DO3 Clean Workshop 102

[[] vav 004 corridor 100c-3. File Room 103

.vw DO5 106 Operations . VAV D25 Makeup/Hair 212
VAV DOB Operations Manager 106 A, Manager 107A .VAV D26 Wardrobe 211, Office 214A

[ vav 011 Mezanine m1co [ vav 027 pressing Rooms 208,210

DVAV D12 Equipment Storags Volume 107-2 . Check [JJ] VAV D28 Confersnce Room 207
In-Check Out Station 1078

[l v2v 028 Manager Rooms 204,205,208

[ vav 0210 comidor 20061, Staff worker 213,
[ vav 023 Restrooms 280, 282 Assembly 208

[l vAv 024 Teaming Preview201

[l vav 021 Repaivstor Equipment 214




Zones: Nomenclature Requirements

U.S. National CAD
Standards (NCS) 3.1
Module 5 : Terms and
Abbreviations UsC official Room

+ Name and Numbers

for rooms contained
Description in that zone

Equipment Operation

Description denoting size
/ type as easily identified

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

100,101,102
4 VAV N 4 ) 4 )

+ ZONE NAME

D01
. VAV-DO01 Offices
VAV-DO1
Offices 100, 101, 102 100,101,102

. J . J/ \ J
SPACES

Spaces should be named according the official USC room numbers as provided by Space Management.



Zones

[

Need:

1) Spaces to be inserted

2) Spaces to be attached to zones
3) Zones to be named correctly

Zone VAV 3-6A Rooms
100,101,102

100 102







VAV-DO01 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 "DO1"

\ VAV-D0O1 )

\_

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




Model

Viewer

{3 Equipment
(3 Blectrical

{23 Fire Protection

{3 Mechanical

{3 Plumbing

{3 Floars

) Elecrical plan
-[ Fire Protection Flan
-3 Fioor plan

-( isolated plan

{23 Mechanical Plan
{3 Plumbing plan
-3 Rooms

{2 First Floor

+{3 Second Floor
-3 Third Floor
-3 System

{3 Mechanical
{3 Plumbing
() Al system
(]} Blectrical_System
) Mechanical Piping
{3 zones

4 Animation1

~{T] FRONT_DOOR_VIEW
{]) HOME_VIEW
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APPENDIX H: ECODOMUS

The following describes the process used for implementing EcoDomus on USC projects.

1.

Configure COBie QC template

USC will set up the Data Acquisition Template in EcoDomus PM, to provide a baseline that all COBie2
requirements can be measured against in the automated QC process. OmniClass based rules are set for the
attributes, naming conventions, and documentation, allowing for easy integration of the data with other data sets
with the same classification system.

(Page 50)



EcoDomus Model Prep
Model Preparation

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

EcoDomus Upload @ Design Model Content Checks

Step 3: Preparing the NavisWorks Models for Upload to EcoDomus

NavisWorks Open MEP NWC

N

NavisWorks Change Display
Units

Options> Interface> Display
Units>

Linear Units: Feet and Inches,
Angular Units: Degrees, Decimal
Places: 2, Fractional Display
Precision: %"

NavisWorks Change Background
Properties to “Graduated”

View > Background > Graduated
Hit “Ok”

NavisWorks Tun off all Lines
View> Click the “Lines” Button

= s
NavisWorks Viewpoint Default
Options Options> Interface>

Viewport Defaults> Check all 3

boxes, change Default Linear

NavisWorks Coloring Systems
MEP.nwc Color MEP systems
individually, isolate via the

Selection Tree> System Type>

Speed to 6ft/sec either by Id, Name or System
Classification
7 8 9

NavisWorks Coloring VAV
Boxes, Dampers, Filters
Differently

Select an shade close to each
System's color

NavisWorks Merge Arch.nwe file
Merge the Arch NavisWorks NWC
files into the current session

Make DWG's with only Room tags
on. Merge into Navis Model and

~ | lift Yainch above floor levels for

Room ID. When creating views,
using the Room Schedule can aid
as a checkoff guide.

3|Page




Air Handling Equipment
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awue  PERFORMANCE DATA
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pocuments

REFERENCE:

3 USC University of

Southern California

Document — for those documents that are assignable to
oM Coeines s 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

USC Capital Construction Development
and Facilities Management Services

(Page 7)




Documents

vsc NG

Required Documents List for COBie (Digital) Upload

This st outlines doouments to ba uploaded eloctronically onto USC's 3D FM BIM Portal, Ecodomus.
This requirement does not in any way, explicitly o implied, exempt you from fulliling your
cantrcuni obigations related 10 project close-out. The documents fisted below do not substitute or
represent the entire document se1 listed in USC's Close-Out Package and are specific only o the
uploads onto USC's 3D FIW BIM Portal, Ecodomus.

FORMAT

Document submittals are fo be uploaded in a digital format and attached to the correct piece of
equipmanticomponant or faciltty following the proper USC Document Nomenciature. Documents ara
1o be assembled in PDF format vith  table of contents at the beginning of each document with
bookmark links enabling navigation to each section

When attaching documents specific 1o  piece of squipment of component, your PDF document is 1o
be pertinent and specific 1o that particular equipment or component. Where generic information is
included or mulliple model numbers are referanced, highlight in the PDF document which specific
Information applies 1o the actual piece of equipment of component.

Where scanning of paper documents is ummd configure the scanned file for minimum mnhhlv
si20 and rotate all of thees

below, refer to the USC Clossout Design Guidoines inchuded i your project contract mmm

Alr and Hydronic !ou and Em !apom !ulry

Back Flow Prevention Device Certfications S
Test Procedures C
Control Drawings Facility
|| Electrical Acceptanca Tast Reports Faciiity
Operating Permits C
Start Up Reports C
Final Submittals and Product Data (Actual Equipment Installed Only)

Operations and Manuals
Panel Board Circuit Directories.

Data, Ratngs and Curves
System Flow Diagrams

|| Valve Charts

Design Data (Approved Product Submittal)
tenance Procedures

Produd Infermation

Ropar Matorials and Sourcos

Warranties (Equipmont/Component Speciiic)

|| Warranties (Systems/Discipline)

I

usc I

USC Document Nomenclature
Digtal Documents submitted electronically to USC are to be named as follows:

SPECH | EQUIPMENT /COMPONENTTAGY | 11, DOCUMENT TYPE
| (Feom Profecs Manuatl | | {From Document Liss Above)
EXAMPLES
233600_AHU-C1_Commissioning Test Procedures
233600_CRAC-C1_Equipment Start Up Report
233600_AHU-C1_Performance Data, Ratings and Curves
263213_GEN-1_Equipment Operating Permit
262416_PB-L11A1_Panel Board Circuit Directory
SPECH | E | EQUIPMENT /COMPONENT TYPE 4}, DOCUMENT TYPE
| i lass Table 23) (From Document Lis: Above)
EXAMPLES
233416_Fan Coll Units_Final Submittal and Product Data
233600_Air Handling Units_Operations and Maintenance Manual
262923 _Variable Speed Drives_Warranty
SPECH | & i SYSTEM NAME db DOCUMENT TYPE
{From Project Manual| | l { {#rom Document Lizt Abave)
EXAMPLES

230500_HVAC System_Air and Hydronic Test and Balance Report
230500_HVAC System_Warranty

230500_HVAC System_System Flow Diagrams.

230500_HVAC System_Control Drawings

220523_Phumbing System _ Valve Chart

260500_Electrical System_Electrical Acceptance Test Reports

Documents library
reramed

Mame - | Dvte modtes | rype | s

B 220523_Phumbeng System_ Vave Chart V12012 1:10AM  POF Fle 36
 230500_Bding C_Ar and Hydronc Test and Bsnce feport 720101244 PN FOF Fle 127458
W 230500_MVAC System_Control Degrams. 1130/2009 S:21 AN POF Fle 902 k8
B 230500_MAL System_Warranty 112012 534 A4 POF Fle 7%6x8
W 230600_AHU-C2_Fral Subenttal and Product Data 11112012 4:00 P POF Fle 6,436 KB
W 273416_£F-C1_Equpment Start Up Report WI0123:29PM  FOF Fle 20%8
W 233416_FOU-C1_EQupment Start Up Report 112012 3:29 P FOF He FLL
® 233600_AHU-C1_Ar Flow Disgram 1/1720125:06 A POF Fle 106 k8
™ 233600_AHU-C1_Commesonng Test Procedses 772010 1:23AM  FOFFle 55 K8
W 233600_AHU-C1_Equipment Start Up Report /12012505 P POF Fle 2%
W 233600_AHU-C1_Fnal Sutegtal and Product Data V2002 3:55 MM POF Fle 64358
W 233600_AMU-CI_Operations and Mantenance Marual 11/1/2012 4:58 PM POF Fle 2843248
233600 My C1_performance Outa, Ratrgs and Curves WII0125:04A0  FOF Fle e
W 233500 AHUC2_EQupment Start Up Report V132012 3:29 MM POF Fie. L]
W 233600_AU-C2_Operatons and Mantenance Marad WII0I2 458 PN POF Fle 28,432 %8
® 238173 CRACCL EQument Start Lp Report 112052 3:29 ™ FOF Fle 88
W 260500 _Bectrical System_Flectrical Acceptance Test Reports S/10/2010 6:50 AM POF Fle 565 KB
W 262416_PS-L11AL_Pand Board Crout Deectory V12012 10:44 AN POF Fie 941 %8
W 253213_GEN-1_Equpment Opesating Perm WIA012 919 A4 POF Fle 1230



Print from
Model




So D mw > o ) oo

Designers Contractors
v Initialize Equipment List Upload Documents
v' Enter Schedule Information Maintain Equipment List
v Review Submittals Enter Equipment “Plate” Information
Enter Testing Information
Submittals
i N
; i ~
—_ Internet COBIE-
based Data
|ntegl‘ati0n Centrlc
- Database BIM
S Commissioning Agent
; UsC Verify Document Completeness
mgo v' Equipment Numbers Review Reports
=3 Y SpaceData Review Equipment List
%E v Review for UnlverS|ty Standards Track Training Requirements
m . . . L L L .
— *Gathering the right information, by the right people, at the right time




DASHBOARD

Using the “I” In BIM: Asset Management P
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USCFMS

*BIM Deliverables to FMS do not
currently replace our paper and
CAD deliverables.

Facilities Management Ser.

Revit Design Model

3.2 MODEL AND DATA DELIVERY

The final delivery of the BIM and associated data to USC will be in the form of:

a. Fully coordinated architectural, structural, civil and MEP 3D models in Revit at 100% CD by the Design
Team.

b. All equipment schedules must be generated from the parameters el B. Design Phases

objects. 6.1 DELIVERABLE SCHEDULE AND MILESTONES (to be completed by the end of each phase)

. “As constructed” native format MEPF and structural models provided b

o

. Complete “as constructed” Revit models provided by the Designd
requirements as detailed in Appendix B.* contract award
e. The following COBie 2.4 standard worksheets®, submitted by the Gene
emphasis on the MEPF systems, shall be provided (at minimum) to Schematic Design Phase
Management Goals:
o Contact (all fields)
o Facility (all fields)

® Floor (all fields)

Revit As-built (As Constructed) model
from AE

Native format CAD models from the
GC and Subs

COBie Data and Docs from GC

2.6.12 Record Documents, Record Drawings and As-built Drawings. As further detailed in

Exhibit 6, no later than thirty (30) calendar days after receipt of As-built Drawings from
Contractor and as a condition precedent to final payment to Architect, Architect and its
Consultants shall review for accuracy, correct where necessary, and forward to Owner
Record Drawings produced by Architect from the redline As-built Drawings received
from Contractor, including applicable addenda, bulletins, clarifications, submittal
information, changes and selections made during construction. In addition, Architect
shall provide to Owner, Record Construction Documents including all civil, architectural,
structural, plumbing, mechanical, electrical, landscape, special systems, and updated
specifications, which shall reflect Contractor’s As-built Drawings and submittal
information. As further detailed in Exhibit 6, the Record Documents, including the
Project M: 1, and all engineering calculations shall be provided by Architect to Owner
in three (3) full size documents and three (3) electronic versions on disks in CAD and
BIM format and shall be clearly identified near or in the title block on each sheet as
"RECORD DRAWINGS". All CAD and BIM record documents shall be prepared in
accordance with AIA layering system standards or BIM Drawing Standards as contained
in Exhibit 5. The medium for transmittal of all AutoCAD files and BIM document files
shall be as agreed by Owner. If any inconsistencies or ambiguities arise between this
provision and Exhibits 5 and 6, such inconsistencies shall be resolved by Architect
complying with the more stringent requirements. Owner recognizes that the CAD and
BIM documents may be subject to undetectable alteration, either intentional or
intentional, due to, among other causes, transmission, conversion, media degradation,
software error or human alteration. Accordingly, the CAD and BIM record documents
are provided to Owner for informational purposes only and not as an end product. Owner
agrees to waive any claims by Owner against Architect Iting from the horized
alteration, misuse or reuse of the CAD and BIM record documents.

‘ Deliverable

Final BIM Execution Plan

Architectural Model
Civil Model

CoBie Design Data
* Contact
* Facility
* Floor
= space
* Zone

Architectural Mods!
Civil Model

MEPF Model or Models
Structural Model

CoBie Design Data
* Contact
* Facility
= Floor
* Space
* Type
* Companent

Architectural Model
Civil Model
MEPF Model or Models
Structural Model
Cosie Design Data

* Contact

* Facility

= Floar

* space

* Zone

* Type
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