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Seeking breakthrough outcomes in projects and
Facility whole life management
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3 DPR at a Glance

DENVER ©

NEWPORT BEACH @ PHOEND
|

17 offices

1,100 professional
employees

1,250 craft employees

OOOOOOO
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International work:
Finland, Sweden, Korea, Canada, Colombia, Mexico, and Puerto Rico


TOTAL COST OF OWNERSHIP

PROFITABILITY OF FACILITY

BUSINESS DESIGN MAINTENANCE
REQUIREMENTS CONSTRUCT

BUSINESS OPERATIONS

10%-20% 80%-90%

Image adapted from Dr. Martin Fischer, CIFE IAB, 2011


Vorführender
Präsentationsnotizen
Goal: create and leverage DPR IP: 
Mission: DPR Consulting creates and leverages DPR IP to provide lasting value for DPR customers, and to change the industry.

What business opportunities do we see from left and right hand sides of this diagram:

Left hand side
1. Workshops – education and marketing of DPR Integrated Processes
2. Integrated process management on projects; 
2.1 Growth opportunity for talented DPR individuals;
3. Create (harvest and package) DPR IP 
4. Identify and exploit technology opportunities

Right side

Level 5 BIM: predict and warrant performance: Develop expertise to:
1. Model and predict building performance

2. Facility Information Management
	Project document management
	Handover and commissioning services
	Facilities asset management:: hosted services. Partner and extend technical platforms developed by others e.g., Autodesk, Bentley, Beck, etc.
3. Warrant performance post occupancy
4. Assure that integrated project delivery processes deliver data and documentation for facilities management, building performance evaluation and optimization, and reliable planning for re-capitalization.

Deepen understanding of facilities operations and maintenance values to improve design and construction processes
	Post occupancy metrics with goal to improve 


DPR CONSULTING

Make value flow upstream & downstream of construction

Improve Building performance
& Reduce asset management costs

Process &
Information
Integration

PROFITABILITY OF FACILITY

BUSINESS DESIGN MAINTENANCE
REQUIREMENTS CONSTRUCT

BUSINESS OPERATIONS

Image adapted from Dr. Martin Fischer, CIFE IAB, 2011
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	Post occupancy metrics with goal to improve 


UCSF Medical Center

« Ranked among the nation’s top 10 hospitals by
U.S. News & World Report.

» 1,000 physicians, 660 beds (Parnassus and Mount
Zion hospitals) and clinics with more than 75 adult and
nearly 50 pediatric specialties.

« The medical center is a pioneer in turning ground-
breaking discoveries into life-saving treatments.

- All UCSF professional schools are ranked among
the Top 10 in the United States by U.S. News &
World Report.

UGSF Medical Center
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%CSF Medical Center

e —

UCSF and DPR have partnered to deliver a new Medical Center in the San Francisco Bay Area.
Opening in 2015, the UCSF Benioff Children’s Hospital at Mission Bay will provide Children’s,
Women’s Specialty and Cancer related services
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Ann;
Background
Academic Medical Center in Top 10 in the US
Highest QUALITY for the lowest possible COST that meets very aggressive SCHEDULE
Project budgets $1.35B
4 year construction phase scheduled to begin December 2010
Scheduled to open December 2014


PROJECT DESCRIPTION

® Project budget $1.52B
® 935,000 GSF + 60,000 SF roof gardens

® 4 year construction phase
* Start: December 2010
* Substantial Completion: June 2014

® Sustainability: LEED Gold, over 60,000 SF of roof
gardens



PROJECT DESCRIPTION

® Serving all pediatric specialties, adult surgical
oncology, and women’s birthing program

® 289 beds
® 20 ORs and 8 procedure/interventional rooms
® 17 imaging rooms



Hospital
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Ann;
HOSPITAL
635,000 GSF with over 60,000 SF of roof gardens
Serving all pediatric specialties, adult surgical oncology, and women’s birthing program
289 beds
183 pediatric (including 58 ICN)
70 adult/cancer
36 women’s/birthing
plus 9 LDR
20 ORs and 8 procedure/interventional rooms
17 imaging rooms
Lower 2 floors - shared public space and Diagnostic and Treatment
Upper 4 floors - inpatient
Incremental, phased planned review with OSHPD


Outpatient
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Ann;
OUTPATIENT BUILDING
175 exam / procedure / treatment areas
20+ treatment areas for infusion and dialysis
200,000 GSF
Linked to hospital on every level with like specialties per floor where possible
Lower 2 floors - hospital support functions including labs
Upper 4 floors – clinics with upper 3 floors comprehensive pediatric clinics
3rd floor outpatient extension of birthing program
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Ann;
ENERGY CENTER
40,000 GSF
Space and capacity to serve future cancer (1B) outpatient building
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CUSTOMER VALUE IN CONSTRUCTION



The Dragon of
Uncertainty

CLEAR GOALS

4

CERTAIN SPACE PROGRAM

¢

CLEAN DESIGN

4

STABLE CONSTRUCTION

¥

SUCCESS!




DELIVERING CONSTRUCTION VALUE TO DPR CUSTOMERS

v The “Right” Building
¢/ Predictable Outcomes
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¢ Zero Reworke tix
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FIRST PRINCIPLES

What must be done

As partnersin a

“virtual” organization
DESIGN By mapping current
PROCESSES and future states
MODEL \T Everythin
YOU BUILD I
BUILD WHAT Really check
YOU MODELED ¢
MANAGE Using the Last Planner
PRODUCTION System®©
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First Principles. What must be done
INTEGRATE EARLY … as partners in a virtual organization
DESIGN PROCESSES … by mapping current and future states
MODEL WHAT YOU WILL BUILD … everything
BUILD WHAT YOU MODELED … really check
MANAGE PRODUCTION … using the Last Planner System©




Right building
within constraints

.

Mutual accountability;
colocation, collaboration;
integrated information

.

- Modeling &
ORGANIZATION PROCESS S|mulat|.on;
production
management;
metrics
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Integrated Delivery fits into Product  Process  Organization


Design drawings
Logistics
Cost

Owner goals Schedule  Detailing

Shop drawmgs
\ ‘ PROCUREMENT/

FABRICATION
EVERYTHING THAT COMES BEFORE

Vendor Install
Drawings

Regulatory

Compliance
P Submittals

Inspection

Point of Release

Coordination
OFCI
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Continuous flow requires removal of constraints before fabrication. It’s not easy!



A DIFFERENT APPROACH



INTEGRATED PROJECT DELIVERY

A simple framework

-

Measurable Production Collaboration Simulation
Value Management Co-location Visualization

HIGH INTEGRATED
PERFORMANCE BUILDING INTEGRATED INTEGRATED INTEGRATED

BUILDING SYSTEMS <—— PROCESSES <—— ORGANIZATION <—— INFORMATION

1 1

Agreement / Framework

Martin Fischer, Atul Khanzode, Dean Reed, and Howard Ashcraft (2012)



INTEGRATION TIMELINE

Design started August 2007 without builders
ntegrated contract not possible
DPR joins team August 2008

Design Assist subs join as integrated partners under
GMP contracts

® Virtual Design & Construction workshop March 2009
® Team co-located June 2009




THE IN'IEGRATI ON PLAN

Bricks el Mostar: Projested Basimass (roaress towand Busigst — gt P— % —

Virtual Bqulng Process UCSF Medical Center at
Mission Bay

Integrated Center for
Design and Construction

Virtual Building Tools Collaborative Planning Workshop



DESIGNING WORK PROCESSES



NETWORKS OF COMMITMENTS

Customers vs. suppliers

-
Architect %
e -

Drywall

GIVE =4 PRODUCTION

TARGET

Electrical
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Team members…

Ask for what they need from their “suppliers”
Commit to provide what their “customers” need






BIG ROOM PROCESS FLOW
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PLANNING MODEL COORDINATION
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Modeling process overview


CONSTRUCTION COSTS

Progress Towards Budget

950

900

850

800

750

700

650

600

550

500

450

$834M
D

W= ® Target Budget

—
Current Estimate Construction
I .

mmmm FOrecast Estimate

:--------‘

Market

nditions Adjustment

t------------

Integrated

- Process

DD PHASE




MODELED WHAT WOULD BE BUILT



SHARED UNDERSTANDING

Does this guy understand & e
my constraints?



Vorführender
Präsentationsnotizen
How can we tell each team member has a shared understanding?


PRODUCT MODELS

Model what you build, build what you modeled

SRR . <
b i _ ._-:-.~ -:-F e
=Sl —
— o T O
[y = .

= “ II':I::I I I'II |||!I Ill :llfl !I - '|1 - " |

g



Vorführender
Präsentationsnotizen
Product model
Structural design – Revit
Structural fabrication - Tekla
Concrete and Rebar - Tekla
MEP - CAD duct, CAD pipe
Drywall - Revit
Exterior skin - Tekla
Tapered roofing - Tekla




BIM USES
a Visualization

Target value design

Design/fabrication coordination

Model-based estimating

Model-based production






CLASH RESOLUTION
UCSF Mission Bay

25%

INCONSEQUENTIAL 600, 000

RESOLVED WITH
3 M NO IMPACT

TOTAL CLASHES

300,000

RESOLVED WITH

LITTLE IMPACT [

150,000

SOLVED WITH A/E

75,000 37,500

SOLVED WITH REMAINING
TRADES &
DESIGNERS

CLASH FREE

99.85%'

MARCH 2011 W







WHOLE LIFE VALUE



WHOLE LIFE VALUE

MEASURABLE TCO GOALS

¢

MODEL SYSTEMS
COLLECT SERVICE DATA

£

MONITOR SYSTEM PERFORMANCE
ASSESS SYSTEM CONDITION ’

4

IMPROVE DECISIONS

4

IMPROVE PERFORMANCE,
EXTEND SYSTEM LIFE




BENEFITS OF BIM FOR TOTAL COST OF OWNERSHIP

Bridge the
information
gap between
A/E/C and

e »IF=-
Systems

Accurate, Complete Owner Data from BIM
data flows from integrates with
AE/Cto O & M, IWMS, BAS,

reduces data

capture costs l
3. Improve Performance

Complete and accessible FM data allows
faster analysis and correction of problems
and fewer breakdowns. Supports happier and
more productive users

updated over the
life of the building

BIM for Facility Managers © 2013 by John Wiley and Sons
Paul Teicholz, Editor

GOALS
* Reduce energy spend

e Defer re-capitalization



INTEGRATED INFORMATION ROI

2009 IFMA survey of Maintenance Data

I NPUTS BACKGROUND

400,000 SF office, 346,000 SF rentable * Costs of inadequate interoperability
o 25 yr. useful life (NIST GCR 04-867, 2004)

e i (0) 1
s 6% interest on invested funds 0&M is 80% of life cycle cost

«  $100K initial cost — $0.24 per SF, from lack of integrated

e $31,250 ongoing cost (1 FTE @ 25%) information

e $41,000 initial savings

avoid 1 FTE, 4 months to collect maintenance data
« $68,680 ongoing annual savings
— Better access to accurate information
0.5 hr., 1600 work orders/yr., $50/hr. burdened labor >$010/GSF
— 3% utility savings
—_— (0) A -
% NPV $420k’ ROI 64%” BIM for Facility Managers © 2013 by John Wiley and Sons
net investment payback 1.56 yr. Paul Teicholz, Editor

NPV assumptions are conservative




HIGH PERFORMANCE

Through life cycle

.

Measurable
TCO Goals

HIGH
PERFORMANCE <——
BUILDING

EFFICIENT
DESIGN

.

Trend data,
Service data,
Simulation,
Visualization
CON|\T/|IE\90US L INTEGRATED
CALIBRATION INFORMATION

Adapted from VDC Framework diagram by
Martin Fisher, 2012



EXTEND SERVICE LIFE

Through life cycle

.

Measurable TCO

Goals
(e.g.,add 7 to 10 years)

EXTEND > PROAGTIVE: =

SERVICE LIEE = = MAINTENANCE

e

Trend data,
Service data,
Simulation,
Visualization

: INTEGRATED
PLANNING  <—— \NFORMATION

Adapted from VDC Framework diagram by
Martin Fisher, 2012



CONTINUOUS MEASUREMENT & VERIFICATION

Model, simulate, measure, act

Operations &
1 : Maintenance

Performance Simulation Building Energy Management
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Parnassus and Mount Zion Campuses

UCSF FACILITIES AND SERVICES PERSPECTIVE



Millions

$70
$60
$50
$40
$30
520

S10

UCSF MC historical 5-year spending

UCSF Medical Center | 2009

m Safety/Code

W Space Renewal

® Building systems/infrastructure

® Envelope

2005 2006 2007 2008 20059 Composite



Vorführender
Präsentationsnotizen
Historical Spending!  30/40/60/50M ! 
There is some opportunity here for processs improvements that BIM can provide.


AGING INFRASTRUCTURE

S80
s$70 - -
Wall/Foundation
Repair
$60 o
oiler ‘
Replacement UCSF Boilers
S50 I
Elevator : UCS_F : I
&a Repairs Electrica
> #3e ' Window T ; Distribution |
i Roof Eti :
Replacement spiacemant UCSF |
»30 1 ] Plumbing i i
Plumbing | 1 i
$20 Repairs i i 1
| | 1
s10 Fire/Safety i i b
Upgrades I I -
=0 v W \ 4

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69
Years

Many system components >25 yrs old Annual Life Cycle Cash Flow UCSF Medical Center | 2009
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We know that future work will be needed.


Millions

Total prospective 10-year need - $334M
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$334M…with electrical, hvac, seismic and mechanical leading the list of todos.
The first step with any related project is having related, relevant information about the system.
*a BIM!*


EXAMPLE OPPORTUNITIES TO REDUCE O&M COSTS

PM-only Work Order Data from MMS - April through September 2012 - Rate assumption $76/hr

- Work Orders - Time (H) | Opportunity | Potential BIM Solution | Potential Barriers

Steam Traps 185/115* $9,285 time | $ heat sensor

time _2D/3D location on
Smoke Damper 241 $80,245 1055 mobile device

fEeuEIe _field recording

Measurements

Humidity Readings 543 $9,134 120 time | $ humidity sensor

technology exists

technology
cost to implement

time adjustment to existing
Tube System 74 $3,446 45 reduction BAS
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Several hours of analysis yields some possible – highly probable – opportunities.


IMPROVEMENT OPPORTUNITIES

“The first step with any related project is having...relevant
information about the system.”

Alvin Cantor, UCSF
® Future projects WILL take place

Facilities maintenance - Preventive, Ad-hoc
e $11.66 per square foot (2012 budget)
* $44M per year (3 year average - facility improvements)

Emergencies - quick access to information
Reporting for authorities having jurisdiction (AHJ)
IT

Space Management - utilization, planning, chargeback



BRIDGING CAPITAL PROJECT AND FACILITIES
SERVICES INTERESTS AT MISSION BAY



OWNER'S INFORMATION MANAGEMENT CHALLENGE
Increasing value, and complexity
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ASSESSMENT

Pull project data for Facilities Management

UCSF Facility
Services;
Maturity

: Define the
Construction DTS i Schema in

re u(ier:zents IS T
q Database

Tools

(used /

Project data anticipated)

model, Goals,
Use Cases &
workflows

Investigate, \
Collect, format Expressed in a !
Add/Scrub Schema Model FM data Interviews / Scenarios




UCSF BIM FOR FM GOALS

v Improve strategic planning and decision making with
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How do we transfer knowledge/info/process

Overall
An information and collaboration tool for Facilities & Support Services
Accurate
Easy to use

For now…
Testing
Available technology
Ease of integration (of difficulty)



UCSF BIM FOR FM OBJECTIVES

® Know what’s in the facility: inventory MEPF elements

® |ntegrate information

* QOperational, performance data from project should flow to
UCSF Systems

® Fast access to accurate information

* ‘See’ behind the paint: 3D visualization, locate MEPF
elements by room and distribution circuit



SCENARIOS

® Manage files in a document control system

® Generate FM views from construction BIM
® View, navigate, filter, and query 3D model
® Manage Spaces

® Support work order management

® Simulate, monitor, and optimize performance
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Manage CAD and document files in a document control system
Generate FM views from construction BIM
Merge construction models and data
Filter information not relevant to FM, to create FM views

View, navigate, and filter the merged 3D model, and query for facilities data
Manage Spaces
Support work order management
Performance monitoring, simulation, and optimization



1

Role Tools that fulfill roles

Maintain/edit construction as-built models

CAD and BIM tools;

2

Document control: manage model and document file versions

Bentley Projectwise,

3

2D Drawing Navigation and Viewing

PlanGrid, FastTac, BlueBeam, MySmartPlans, Google Maps
Platform

Merge source 3D models for cross discipline views, clash
detection, filtered views for FM

Navisworks, BIM 360 Glue; Veo M6, Bentley i-model,
ecoDomus, etc.

Scripting for model merge and filtered views

Gap - View configuration manager

Validate and scrub data

ecoDomus, Assemble Systems

Publish data to Integrated Workplace Management Systems:
CAFM, CMMS

COBie spreadsheet;
IBM Maximo

Link documents to model elements

Navisworks, BIM 360 Glue; Veo M6, Bentley i-model,
ecoDomus, etc.

Present 3D model views to internal and external groups, with
simple, easy-to-use apps

Navisworks, BIM 360 Glue; Veo M6, Bentley i-model,
ecoDomus, etc.

‘ A Suite of products is required

10

Manage changes to source BIM models and interfaces to
enterprise systems

Gap - tools do not support versions, synchronization




Current conditions

DOCUMENT WORKFLOWS



UCSF MISSION BAY

Project models

MULTIPLE SYSTEMS
e Architectural - ArchiCAD

e Structural - Revit, Tekla
e MEP,

— M: CAD Duct,

— E: CAD MEP

— P: CAD Pipe

DESIGN MODELS

=« Rooms — name, ssca
= Walls wiire and sound rating
= Archiecturally sagnifican
cquipmenn and fixiues
(RTELY

* Loation shywn;
|- DulMusers, Lights
= Lypisal Locatien:
= Modgas outlets
- Fire alama, Smoke detoction
. Euitsigns
= Mation desocton, Camcras,

speakers

'
k

» HVAC
» Plumhing
« Power and Cireuiting

20 Gk machiage ARUT|
Dt aed Low Voltage
+ Nurse call
+ Dhata ouitlets

N
» Comtent

+ Strsctural Stcel

BETETY 1
Tl e

+ Equipment cutsheets

FABRICATION MODELS

+ Walls, windows, doots
+ Metal stud fruming

COORDINATION

+ Dhuces and pipes.
+ Equipment - VAV, AHUs,
FCUs, valves

» Ceiling registers, grills
Access panels, “sceess
files™

& | Pomestic water

B | Medgns
(. Valves and equipment
& |- Cleanouts.

* Acvess pancls, access iies

» Sa0rm, sewer pipes

- Contem

S =1

. e
~ Carsih 25 dots cabdes cn b
cable

aabie
« Junction box in celling
» Same recepracles

Syt

: + seandpipe

» All gprinkler pipes
« Sprinkler head

+ Seructural and supplemental

« Exterbor skin connections®




UCSF MISSION BAY

Chunking Project models

Architectural - ArchiCAD
Structural - Revit, Tekla

MEP,
M: CAD Duct,
E: CAD MEP
P: CAD Pipe

Hospital Floor 2



Vorführender
Präsentationsnotizen
Optimize bim models for fm:
Chunking -> fm custom views
Replicable process to aggregating data for various uses



SEPARATE WORKFLOWS FOR MODELS
AND DOCUMENTS

® Architectural - ArchiCAD
® Structural - Revit, Tekla

® MEP,
 M: CAD Duct,
* E: CAD MEP
* P: CAD Pipe


Vorführender
Präsentationsnotizen
Optimize bim models for fm:
Chunking -> fm custom views
Replicable process to aggregating data for various uses



Current conditions

PROJECT DATA



UCSF MISSION BAY

Space management data is the low hanging fruit

= 't = k: - —
| M33602

co IOROR

.
| [l

[—

M3362 M3364
M3360
OISR AT EXAM ULREASOUND
EXAM UD[EASOUND z 8
4 =] T
OR
. T
E]
M3371 M337
T T EXAM ULTRASQUINDG
ExAM ULFRASOLND T PAT 708 5F
fo8 75 5

L -

Create Rooms in Revit. Add Space Planning Data - Room Category, Room Desc., Area




UCSF MISSION BAY

Spaces pub

ished to COBie

COBieZ2-Space

rlame CreatedBry Createdon Room Category iFloorklame Description ExtSw=tem
rZ245 durgasi@vconstruct.in 932013 501426 P IMFLIZICM Rk Lewel 3 INFUSIOM BAY PG Atodesk Revit Architecture 2012 Atodesk Revit
M3245 durgasi@voonstruct in M 32013 5:14:26 PM IMFLESICM Rk Lewvel 3 INFUSIOM BAY PT Autodesk Revit Architecture 2012 Avtodesk Rewvit
hZ244 durgas@@voonstruct in M 32013 5:14:26 P IMFUSICM Rhd Lewvel 3 INFUSIOMN BAY PS Autodesk Revit Architecture 2012 Autodesk Rewvit
5242 durgasi@voonstruct.in 9 E20135 5:14:26 P IMFLUIZICM Fhd Lewel 5 INFUSIOMN BAY P2 Lutodeszk Revit Architecture 2012 Avtodesk Revit
rZ240 durgasi@vconstruct.in 932013 501426 PM IMFLISICM Rk Lewel 3 INFUSIOM BAY P10 Autodesk Revit Architecture 2012 Avtodesk Revit
M3235 durgasi@voonstruct in M 32013 5:14:26 PM IMFLESICM Rk Lewvel 3 INFUSIOM BAY P11 Autodesk Revit Architecture 2012 Avtodesk Rewvit
M3236 durgas@@voonstruct in M 32013 5:14:26 P IMFUSICM Rhd Lewvel 3 INFUSIOR BAY P12 Autodesk Revit Architecture 2012 Autodesk Rewvit
h52435 durgasi@voonstruct.in 9 E20135 5:14:26 P TYFE Lewel 5 UTILITY ISLAMD Lutodeszk Revit Architecture 2012 Avtodesk Revit
rAZ2E0 durgas@vconstructing QA 22013 51426 P IMFUSION R Level 3 IMFUSION BAY PS . L
[ durgast@econstruct in 98 G005 426 P L TYPE Lewvel 3 OTIOTY ISLAND A it
S ZES durgas@vconstruct in | 9H 32013 54426 PR HIMFUSION R Lewvel 37 HMFUSION By P & At
TS IEE durgas@vconstruct in 9M 32013 51426 PR HMFUSION R Level 3 HNFUSION BaY P2 a it
rAZ254 durgas@vconstructing QA 22013 51426 P IMFUSION R Level 3 IMFUSION BAY P3 & ot
A 5D durgasteconstruct in 29 G003 S 426 PR MFLSICRN R Level 3 HMFUSION Bay Pa & Scheduled Fields (in order?; it
A 26 durgas@veonstruct in | J9M 32013 514:26 P ALCOWE Level 3 TNOURISHMENT a it
3250 durgesEaeonstructin TOH 3R013 5428 P T ICORRIDOR Lawel 37 ICORRIDOR & |Mumber it B
MIZES durgas@vconstruct.in o 9M 32013 514:26 PM CLEAM UTILITY Lewvel 3 ICLEAM UTILITY MEDS (A COE!EC"EE":E‘:'B?"' At
FAZ25S durgasgaveonstruct in TBH SRS 54426 P TCHARTIMG Level 37 IEHARTING & |COBieCreatedCn At
MF23S dUir gas v construct in S FE013 51426 P TSOILED UTIL Level 5 SOILED UTILIT a |Room Category st
AT durgas@veonstruct in 9M 32013 514:268 P I TOILET Level 3 ITOILET STAFF & |Level it
A2 durgas@voonstruct in QA 32013 51426 P TOILET Lewvel 3 TOILET PAT & |Marmne
RS E5E durgaeEeonstract in - GH SE015 51 458 Pl TRE &S THENT Cowel 3 TREATMENT Foohd i |RevitExtSystem
M3249 durgasvconstruct in 9 S/2013 51426 P CORRIDOR Level 3 CORRIDOR a RE"-"!tEXtOb]ECt
YEFER] dUFgas R cons et i OH 2013 5 438 P PWT INFLISION Lewel 3 P INFLISION & |RevitExternallDMName
MS230 durgasEeconstruct an - IOH 3013 51428 B IBWT IMELISION Lol 37 BT IMEUSION A |COBieRoomTag
UIRETE : = R R AR R R R ; E R 2 |Unbounded Height

Publish Data in COBie Format for use in Maximo Implementation.

Area

[ T T R




THE UCSF OPS LIST

“Information we’d like to see in a perfect world”

PRODUCT CATEGORIES

5 architectural
18 Electrical

92 Medical,
Mechanical,
Plumbing

INFORMATION WE'D LIKE TO SEE IN A PERFECT WORLD...

. Regulatory #OF
FACILITIES 5% ITEM DESCRIPTION E— Process| o pres I;olaﬁo“ Requiremen | BIM (3D) | 2D DENSITY | ATTRIBUT | Warranty
- x - - I - ES - -

2 AIR COMPRESSOR MECH !

3 AIR CONDITION/WINDOW MECH !

4 AIR CONDITIONING UNIT MECH i

6 AIR HANDLING UNIT MECH o ]

7 AREA DRAIN INTERIOR PLMB o [ ]

8 AREA DRAINS, EXTERIOR OF BLDGS PLMB ! [ ]

9 BACKFLOW PREVENTION DEVICES PLMB ! 4 ]

11 BOILER MECH f 4 ]

12 BOOSTER FAN MECH i

14 BRANCH HEAT PUMP MECH ! [ ]

15 CARBON DIOXIDE SYSTEM PLMB o

18 ABSORPTION CHILLER UNITS MECH ! [ ]

21 CHILL WATER COILS MECH i

22 CHILL WATER PUMP MECH ! 4 ]

23 CHILL WATER SYSTEM MECH I

24 CHILLER ABSORBTION MECH ! 4 ]

25 CHILLER CENTRIFIGAL MECH ! 4 ]

27 COMPRESSOR MECH 4 4 ]

28 CONDENSATE RETURN BOOSTER PUMP MECH 4 4 ]

30 COMNNENSATE RETLIRA LIET P1IMP MECH v fd




DATA COLLECTION
COMMON DATA

|ldentity and classification

Edua - common
] e B v

» @ AirHandlingUnit
®  AirVolumeBox
> @ Damper
1 ®* Diffuser
» @* Duct
@ Fan
@ InDuctHumidifier
i @* RadiantSystem
- @* Register
® ReHeatCoil

®@* product 2| L
4 © Object barcode
4 ¥9* Product
4 ©" DryCirculation & manuiacturer
® AirFilter

| & notes

& masterformat2004Number
& masterformat2004Title

& mifrSerialNumber

&« modelMame

4 gwnerEquipmentReferenceNumber

& yniformatNumber
& yniformatTitle

4 I b

PRODUCT DATA

Describe items for condition assessment

Product - common

»|@ AirHandlingUnit]
@ AirvolumeBox
» ® Damper
» O* Diffuser
» @ Duct
® Fan
@ InDuctHumidifier
» @* RadiantSystem
» ©" Register
©@ ReHeatCoil

BEEER © AirHandlingunit 2% | % 1% | N[N e
4 © Object * #% areaServed
4 19" Product & branchPipeSize
4 ©* DryCirculation 4 centralSystemServing
@ AirFilter

& cFMMaximum
cFMMinimum

inletSize
maximumPressureDrop

minimumQOutsideWeight

operationWeight
other

reheatCoil
returnfFan
supplyFan

“ p B B B P B B B b

< I b

® Determine the data the organization will manage

® Express the data in a schema (e.g., COBie)
® Map between project and enterprise systems




ASSET PROPERTIES, DEFENDING CHAMPIONS
DPR-MISSION BAY

PENN STATE

patibility Mode] - Microsoft Excel s =
Mome  Insert  Pagelayout  formulas  Dsta  Review @ =g
853 - & &
” 3 c [o 3 G G -
1 Asset Information ized according to PSU UNIFORMAT II dard [
| 2
3 Ll
1 [T Phase
5 fsset Parameter Atribute | | Design imllmn‘u:.[‘cunmhn
537
538 Water Heater  |EQuipmens ID Record | Validate Valdate
539 Maxima Barcoce 8 g - Recard Valdate
540 Location [Room & (bidg#-room . 0000000-DO0X | #ecord Validate
541 inszallation Date: [Gaze (MM, DD.YFYY) - Aecard
582 warranty Date [Gaze (MM, DD.YFYY) - [
543 Manufacturer . [
540 Model # - Reco
545 Scurce Breaker Number(s) " - Reco
545 [source Power Panel Name: Panel Name - [
sa7
528 Furnace [Equipment 1D Record Valdate
529 Punm!ur(u‘kl O - hecord
550 Lecation [Room # (bidg#-room ex. D000000-000X | Record Valdate
551 [Pt Type ratural Gas, Ol Fropars Record Valdate
552 [Heat input Masimuen BTUMR Hecord hecord
|553 ||Ln'.n||¢|nﬂD¢'.! [ Date (MM, DD, VYY) = Record
554 [Warranty Date [Date [MM,DD.YYYY) B Record
555 Manufasturer = Record
556 Model # B Record
557 Source Braaker Nambar(s) O B Racard
558 Seurce Power Panal Name: Panal Name. B Rscard
559
560 VAV Equipment I Record | Validate Valdate
561 subclasofication (sakect) [Fan Powered, Standard, Record | Validate Valdate
562 Maxima Rarcode & " - Record Valdate (=]
563 See BAS Tabfor  [Location Foom # (hidg#-room ex. D000000-000X | Record validate wabdate
564 Inszallation Date [Date MM, DD.YYYY) - Recard valda
565 warranty Date e (MM, DD, YYYY) - Hecor wabdate
566 addtional M - Hecor wabdate
567 Information Model & - Hecor wabdate
568 Requrements |Source Ureaker Namber(s) O - Hecor wabdate
569 |Scnarce Parwer Panel Name: [Panel Name - Recor. Waldate
570 |Bpete Served [Foom ¥ [bidg¥-room ex. DOCO00C-000X | Record | Validate Valdate
57
572 Sensor Equipment ID
573 ubelasotication [Saleet) (Gas, Fire Eye, pH, Humidity, Temparature
578 Masima Rarcods 8 O
575 Location [Room # bicg#-room ex. DOCO00C-000X | -
M4k M WOC PR BAS | Example T 4

A% A4 WEr - e-O0-f-G- @&~

D | |- L

@ . RO Fuzer. cov s Microm
. I g
: m Home  Inset  Fagelayost  Formulas  Data
: Ba - 2 £ mirSerialMurmber ~
@ A . 8 e 1=z
s 1 Assat Type Attributa DataType  v|
nf 2
@ 3 barcode int
L] kocation location
a manufacturer string
6 masterformat2004Number string i
7 masterfarmat004Title string '
string !
modelName String
10 naotes string
11 ownerEquipmentRelerenceMumber string
12 tag atring
13 unifarmatiumises s1ring
14 uniformatTitle string
7 15 DryCirculation
16 configuratian string I
17 serviee string 1
. 18 ype string
| 19 e string
L s 20 Ditfiser
- borderTyse sing
12 elevation double
23 inletNeckDimensions. int
24 mamimurn DesignAirflow double
25 maximumStaticPressure double
26 maximumThrow double
7 minimumDesignAirFlow double
28 minimumThrow double
29 mounting string
30 naoiselriteria string
31 nominalDimensions string
iz throwPattern string -
M4 b M OutputBiffuser 3 Al | ¥
feady | |0 so0s () w i




ASSET PROPERTIES, DEFENDING CHAMPIONS
Penn State/DPR-Mission Bay

9 y 3
ShutOffvaheMWC TerminalAirValveWithSoun FlowSwitch HotWaterGenerator Lamp
Pipe ReHeatCoil HoseBib Sink LightingFixture
‘CleanOut FlexDuct MedicalGasPanel ElectricalPanel
COM ARI SON Drain RectangularDuct MedicalGasValveBox Receptacle
F HouseTrap RoundDuct e MotionSensor
ShurOffValvePWC LinearDiffuser PressureGuage PullBox
VahweBox CeilingDiffuser Thermometer ControlRelay
Vent wallDiffuser Mator Conduit
P & Pump RadiantPanel EquipmentConnection
® enn State roaduct tvpes - Radiantoe
L Damper Switch

MatorizedDamper

* DPR/Mission Bay: 68 product |: s

Fan

InDuctHumidifier

ty p eS | Heater Water Fountain Panelboards Elevator

Air Conditioner Transtormer Hoist
31 Sweam Trap Chiller Fixture
32 Bailer Walk-in Cooler Fixture
33 Pump Cooling Tower Contactor
. U Se W h at We Ca n + o 3 8 n eW 34 Water Heater Dehumidifier Access
7 35 Pump Contrel
36 Fan Panel Manhale
m | 37 Collector Generator Manhole
product categories :
| 39 Diryer - Air Uninterruptable Power Supply

Blower
Fan
Heat Exchanger
VAV
_BecircaPoverDeirbuton_ WetCroiton | GasCrcilston | Pumbngrsi] 4.




SOURCES FOR ATTRIBUTE DATA

Schedules, specs, Submittals, Commission & test reports, etc.

Data UCSF seeks Example Sources

ATTRIBUTE ATTRIBUTE_VALUE SOURCE
Ceiling Diffuser Class uniformatNumber

SUPPLY AIR OUTLET SCHEDULE

uniformatTitle

WNUFACTUSER NECK OVERALL A,
masterformat2004Number b TFE S DEIENSION SP. A NOTES

&
masterformat2004Title MOTEL NO. N x N, IN. & N, Ko

SEIRNCE

ownerEquipmentReferenceNumber SAG TS PCS PERFORATED SUPPLY MR GRILLE | SEE PLAN SEE PLAN 0.1 25 47

tag 5AG

manufacturer TITUS B-M0.16

modelName PCS B-M0.17 Schedule
mfrSerialNumber

location B060505 MODEL = SQUARE OR RECTANGULAR CEILNG DFFUSER (SUPPLY) |
barcode (DESIGNATION)—(TYPE) ‘
notes _ (CFM) SIZE

service SALP Drawing legend

type AR FLOW PATTERN — 3 WAY INDICATED

:E:zgurmn = EXHAUST AR INLET

mounting RAPID 8-M0.17 T VL B
nominalDimensions 12" ¥ 12" MODEL

inletNeckDimensions 14" ¢ MODEL

maximumstaticPressure 0.1

throwPattern WAY B-M0.17

maximumDesignAirFlow 410 @ 4-WAY ELW UNLESS NOTED OTHERWISE.
minimumDesignAirFlow
maximumThrow SHALL HAWE INTEGRAL VOLUME DAMPER ACCESSIBLE
minimumThrow : FROM THE FACE PLATE OF THE DHFFUSER.
noiseCriteria | Drawmg Notes

borderType | @ {r{ﬂ- Usm}

elevation 9'

ZHgilt ] RAPD-MOUNT FRAME AT GYPSUM BOARD CEILMG, SEE |
PLA FOR LOCATIONS. 7 f;
[ ]identification [ ] system [ ] Product



Vorführender
Präsentationsnotizen
Add submittal


ASSESSMENT SUMMARY

Background

UCSF wants to manage CAD as-built models to support future
projects, and pull 3D CAD geometry, data, and project
documents for facilities management

Goals
e Lower total cost of ownership;

e Reduce costs of information loss and
duplicate data entry;

Current Conditions

e Detailed BIMs for design and
construction;

e Project nearing closeout;
e Team thinking through As-built delivery
e Documentation is paper and digital

Analysis
 Project Content

Multiple CAD Platforms
Model chunking
Content not optimized for operations.

Client’s O&M requirements not
incorporated in buy out processes

e Bentley Facilities and BIM 360 Glue Pilot

Bentley: complicated workflows; limited
MEP data from ACAD products;

BIM 360 Glue: simple workflows; Browser
3D; 15t generation product w/gaps

Proposed counter measures

e $450K content dev; awarded first 2 of 10
work packages



Desired state

BRIDGE PROJECT AND ASSET SYSTEMS



MAKING PROJECT DATA FLOW TO OWNER

chiog P Wi ng Demanryaoes
encing Projectivine Documesms over Enai docs

et ]

CAD/BIM files

-

Coordinated Models

Projectwise Document Control

Asset
Data

Maximo
Work order

Visualize, query properties and find documents



INTEGRATED INFORMATION

Fast and Accurate Access, through easy to use tools and Work Order System

Properties

LengthiAngle's,

Service EXHAUST -LF -GV

Section Level &

Elevation TOD108, BOD103

CustomData EquipmentTag# = equig

Status 1: Draw Rev 1

Points ENDPOINTS: -147.51,-
ROOMLOCATION 6351
EQUIPMENTTAG

MANUFACTURER

MODEL

Layer WM-EALP-GVDU-GRIL|
MOUNTING RAPID
NOMINALDIMENSIONS ~ 12"X12"
INLETNECKDIMENSIONS 12"DIA

MAXIMUMDE SIGNAIRFLO320 additional
information from

ELEVATION &) other sources

MAXIMUMSTATICPRESSU0.08
Value 271491




CADmep+ -
Item Number CcD
Description CcD
End Size(s) 24x24, Vav collar 14,
Length/Angle 2"
Service SUPPLY - LP - GV
Section Level 6
Elevation TODS'-0", BOD9-0"
Area 0"
Weight o
MNotes
CustomData EquipmentTag# = equip,...
Status 1: Draw Rev 1
Points ENDPOINTS: -108.47,-950...
(“
Existing BIM Data |eroremses -
UCSF FM Common =
| EQUIPMENTTAG SAG
MANUFACTURER TITUS
MASTERFORMATTITLE
MODEL PCS
ROOMLOCATION C6851
SERIALNO
UCSFEQPTTAG |
|UcsF FM Diffusers -
ELEVATION o

INLETNECKDIMENSIO... 14" DIA
MAXIMUMDESIGNAIR...( 410
MAXIMUMSTATICPRE... (0.1

MOUNTING RAPID
NOMINALDIMENSIONS|12"X12"
THROWPATTERN [4-way

| UCSF FM HVAC System -

[ Layer M-SALP-GVDU-GRIL
SERVICE SUPPLY - LP - GV

Source BIM file Additional BIM Data
[ Jidentification [ ] system [ ] Product



PUBLISH TO COBIE

WP 2 PILOT EQUIP COBie Draftxdsk = Microsoft Excel

|| S—

Hame Insert Page Layout Formulas Data Feview View
K2 - L
4] A B C D E H
e o
g 8 3 £ : 5 s - g

1 2 5 5 8 & & 3 5 - &

2 uniformatNumber _.'\Ivin.(’.anmr@ucsfmedcl‘r.nrg 2013-08-22T13:30:11 Approved Type co nfa

3 uniformatTitle _.'\Ivin.(’.anmr@ucsfmedcl‘r.nrg 2013-08-22T13:30:11 Approved Type co nfa

4 masterformat2004Number Alvin.Cantor@ucsimedetr.og 2013-08-22T13:30:11 Approved Type cD nfa

5 masterformat2004Title Alvin.Cantor@ucsfmedetr.ong 2013-08-22113 Approved Type cD nfa

(] Equip k Alvin.Cantor@ucsfmedetr.ong 2013-08-22113 Approved Component CD-01 nfa

7 tag Alvin.Cantor@ucsfmedetr.ong 2013-08-22713:30:11 Approved Component CD-01 SAG nfa

8 manufacturer Alvin.Cantor@ucstmedetr.o 2013-08-22T13:30:11 Approved Type cD TITUS n/a

9 modelName Alvin.Cantor@ucstmedetr.o 2013-08-22T13:30:11 Approved Type cD PCS n/a

10 mirSerialNumber Alvin.Cantor@ucstmedetr.o 2013-08-22T13:30:11 Approved Type cD n/a

11 location _AIvin.Canmr@ucstmadcrr.nrg 2013-08-22T13:30:11 Approved Component ch-01 RBOGORS nfa

12 harcode _.'\Ivin.(’.anmr@ucsfmedcl‘r.nrg 2013-08-22T13:30:11 Approved Component co-01 nfa

13 notes _.'\Ivin.(’.anmr@ucsfmedcl‘r.nrg 2013-08-22T13:30:11 Approved Component co-01 nfa

14 service _.'\Ivin.(’.anmr@ucsfmedcl‘r.nrg 2013-08-22T13:30:11 Approved Component co-01 SALP nfa

15 type Alvin. Cantor @ucsfmedctr.org 2013-08-22713:30:11 Approved Type cD PERFORATED nfa

16 configuration Alvin.Cantor@ucsfmedetr.ong 2013-08-22713:30:11 Approved Component CD-01 nfa

17 zone Alvin.Cantor@ucsfmedetr.ong 2013-08-22713:30:11 Approved Component CD-01 nfa

18 mounting Alvin.Cantor@ucsfmedetr.ong 2013-08-22713:30:11 Approved Type cD RAPID nfa

12 nominalDimensions Alvin.Cantor@ucstmedctr.org 2013-08-22T13:30:11 Approved Type (o] 12" X 12" in % in

20 inletNeckDimensions Alvin.Cantor@ucstmedetr.o 2013-08-22T13:30:11 Approved Component CD-01 14" ¢ inches

21 i icPressure Alvin.Cantor@ucstmedetr.o 2013-08-22T13:30:11 Approved Type cD .1|inches in WC {water Column)
22 throwPattern _AIvin.Canmr@umtmadcrr.nrg 2013-08-22T13:30:11 Approved Component co-01 A-WAY nfa

23 maximumBDesignAirFlow _.'\Ivin.(’.anmr@ucsfmedcl‘r.nrg 2013-08-22T13:30:11 Approved Component co-01 10| cubicfeet/minute
24 minimumDesignAirFlow _.'\Ivin.(’.anmr@ucsfmedcl‘r.nrg 2013-08-22T13:30:11 Approved Component co-01 cubicfeet/minute
25 maximumThrow _.'\Ivin.(’.anmr@ucsfmedcl‘r.nrg 2013-08-22T13 Approved Type co feet?

26 minimumThrow Alvin.Cantor@ucsfmedetr.ong 2013-08-22113 Approved Type cD feet?

27 noiseCriteria Alvin.Cantor@ucsfmedetr.ong 2013-08-22713:30:11 Approved Type cD dB

28 borderType Alvin.Cantor@ucsfmedetr.ong 2013-08-22713:30:11 Approved Type cD nfa

29 elevation Alvin.Cantor @ucsfmedetr.omg 2013-08-22713:30:11 Approved Component CD-01 9 feet

30

31 wniformatNumber Alvin.Cantor@ucstmedetr.o 2013-08-22T13:30:11 Approved Type cD n/a

32 uniformatTitle Alvin.Cantor@ucstmedetr.o 2013-08-22T13:30:11 Approved Type cD n/a

A 4 v W Instruchon - Contedt - Faclty - Floor -~ Space -~ Zone - Type -~ Component -~ System

Ready




()

ACCURATE & FAST INFORMATION ACCESS

D - ox| 0w

Eile Edit Yiew Favorites Jools Help

v | Find: (—Jm o elect Action Cuoogle - *f searen - 5 - | M snare [S1Y]| More »

List || Aszet || Spare Parts " Safety " Meters " Specifications.

= fing 3, > Sewct acton =

AeesO %

B 353 Ookae

Uat | Awel | SpasPata | Saiety | Meisa | Specicabes | Arisbonshis

Add medels | Create new

* M-SALP.GVDU

» M-SALP-GVDU-ASSY

* M-SALP.GVDU-DAMP.F

Chject

» M.SALP.O a

Area 000
v M-SALP-GVDLLGRIL

wWight 000
» Dfuser Box Reund Heck E
CustomDats Equipment Tags = squE

» Gak Saatus 1 Draw Rew 1

000000 O0CC

- o Pairts ENDPOINTS: 108 47,
[ROCMLOCATION CEBS1
EQUPNENTTAG SAG

© NUFACTURER s 1

o » D v . ) ) , W moneL PCS

© i : ] Layer MSALP.GVDU-GAIL

% o 7 MOUNTING RAPD |
HOMNALDIMENSIONS 1278

o Co (INLETNECKDIMENSIONS 147004

a THROWPATTERN Aay

o MAXIMUMDE SIGNAIRFLO410
ELEVATION ¥

© Ll MAXIMUMS TATICPRESSUG 1

o (=] Value 2w

O »CD

o -]

‘ m »

Domne R100% -


Vorführender
Präsentationsnotizen
Properties in glue


Lessons Learned

THE DATA NEEDS TO BE MANAGED



EXTEND VDC PRINCIPLES TO FACILITY MANAGEMENT
Make value flow from project to operations

® Pull facility management requirements into project buyout
processes and work products;

® Transition from digital files to object data;
® Coordinate design, construction, and operations;

® Support knowledge transfer:
* Commissioning starts with pre-construction;
* Designers/builders should stay involved,;
* Continuous measurement and verification;

® New Service opportunity



EARLY OWNER INVOLVEMENT

Master 2009
Planning SD/DD Regulatory
2001 2007/8 Approval

2007 2009 2010 2015
Select A/E CD Construction Opening
« Product Specification * Access Review in Model Begins
* Key Design Elements e Submittal, Product Review * Commission and test e Continuous

measurement and
validation



Vorführender
Präsentationsnotizen
IPD lite is how I would describe the construction contracting method used for this project.
BIM was fully utilized for construction or more specifically – clash detection and coordination.
BIM for O&M was not fully factored-in.
BIM of O&M work begins 2011.



ASSESSMENT

® Capacity

® Business processes and
requirements

® Measurable KPIs

® Data requirements &
workflows

® Pilots
® Standards
® Roadmap

.,Eimar

oct ¥ A Ge |‘1| | l
R — ' 1 \ ' |"J
. - - [}
. "fonnnod: Afr 4

T -*l"“"“‘ Eg&
L_;

ey e S —— Ly )
’ Cladding; "
" l Surface Materials |
Finish ]
- - 1|
TOQs
Takeoff Quantities RES:UI’ICQS !
$/Qty o

T
Cost Time

e - W FToguCT i Bl Kt Alttan S5}
4 " product “ & barcode
4 @ DryCircultion | & tocation
@ AirFilver & manufacturer
4 @ AirHandfingUnit & masteriormat2004Number
@ ¢ Unit B 2004Title
g :Jn!usﬂ = merSerialNumber
an
4 modelMa
2 @ RadigtSystem a own:rE :'mmngrermm mber
@ RadiantFloor 2 e .
@ RadiantPanel by “g'
@ ReHestColl 4 uniformatNumber

@ SoundAtenuator =4
@ vaableAirvolumelox
4 @ plectricalPowerDistritation
4 @& Erectrical ILighting
@ Lamp
@ LightingFidure
@ ElectricalPanel
@ Motor
4 B PumbingFitureAndEqupment
@ HotWaterGenerator
4 @ PumbingFixture
@ Sink
4 @ werCirculation
4 @ MechanicalWerCinculation
@ ShutcfvalveMiwC
& L

& uniformatTitle




PRODUCT MODELS FOR O&M

Model what you manage, manage what you model

] '£ < -
MR . H<s
Wi i e 1
=Sl —
— . T

o Ll (S0 B
"I,':: I.il |'| lll,- I| :Il; : . I|



Vorführender
Präsentationsnotizen
Product model
Structural design – Revit
Structural fabrication - Tekla
Concrete and Rebar - Tekla
MEP - CAD duct, CAD pipe
Drywall - Revit
Exterior skin - Tekla
Tapered roofing - Tekla




BIM USES FOR WHOLE LIFE MANAGEMENT

e Physical criteria for design & performance simulation

9 Visual O&M design review

9 Inventory equipment

@ 3D user interface to locate systems & equip, find
product information

@ Basis of design for building changes



O & M REVIEW

Verify Access Catch design errors Verify Safety



LEVEL OF DEVELOPMENT PROTOCOL

A.K.A. . Model Progression Specification (MPS)
AlA E202 BIM Protocol Exhibit
Minimum Modeling Matrix (M3)
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TRAINER NOTE:
Most BIM plans include some type of document that specifies what will be modeled and when. This is one example of a tool within the BIMXP that get’s the team to discuss and plan what goes in to the model and what they can get out of it.

The LOD examples from the terminology section are shown at the bottom of the slide. Defining the LOD is only part of the process. Just like the design, the model develops over time, as information becomes available. More and more data is represented through line work, 3D geometry, and properties.

(review new G202)


INCORPORATE O&M REQUIREMENTS IN BUYOUT

Model Progression Specification

B20 Extenor Enclosure

C INTERIORS C10 Irdenior Conatruction

Irterior Finkshes

D SERVICES D10 Conveying

D50 Eloctrical
E ECQUIPMENT E10 Eguipment
& FURNISHINGS
E20 Fumishings

Lovel of Dotad 00 200

Level of Detail (LOD) and
Model Component Author (MCA)

8
[ B E [ R  ETTEENEE - SITTRETT

T T

segsefosdnannadfeny

EEE]

==

lo sl clelleeles

RSEE

.
4

' When

" What

=~ What LOD
> Who
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TRAINER NOTE:
This is an example of a LOD Protocol. This document, at minimum, should include identification of what disciplines, systems, or objects will be modeled when and by who.


CONTENT PLAN

Include Modeling Guidelines

BIM ELEMENT

Inventory elements
owner wants to manage

Names
Property sets

Model and data
views/interfaces

Assembly Code

Category

Family

Type

D3040100 Mechanical Equipment D3060-Titus_DESV-HWC_RH-12in D3060-VAV-DESV-HWC-RH-12in
D3050 Mechanical Equipment D3050-AHU D3050-AHU-23000CFM
D3060 Ducts D3060-Rectangular Duct-Radius Elbows / Taps

Parking Parking Array G2020 - 9' x 18' - 24' Drive Isle
Roofs Basic Roof 18" Roof

Ducts Taps

Ducts Mitered Elbows / Tees
Duct Fittings Rectangular to Round Transition - Angle 45 Degree

Duct Fittings Rectangular Transition - Angle 45 Degree

Ducts Radius Elbows / Taps
Ducts D3060-RoundDucts-Tap
Duct Fittings Rectangular Elbow - Radius 15W

Duct Fittings Rectangular to Round Transition - Angle 30 Degree

Pipes D3050-MCHWS

Pipes D3050-MCHWR

Pipe Fittings Pipe Elbow - Long Radius Standard

Pipe Fittings Transition - Welded - Generic Standard

Pipes D3050-HWS

Pipes D3050-HWR

Ducts Tees

Duct Fittings Round Endcap Standard

i Terminals 5up Ceiling Diffuser - Round 24°x24" -10"9

Flex Ducts Flex - Round

Duct Fittings Round Transition - Angle 45 Degree

Duct Fittings Round Takeoff Standard

Duct Fittings Round Elbow 15D

Duct Fittings Round Transition - Angle 30 Degree

Duct Fittings Round Tapered Wye - DTL Standard

Duct Fittings Rectangular Elbow - Mitered Standard

Duct Fittings Rectangular Transition - Angle 60 Degree

Roofs Basic Roof 18" Roof

Curtain Systems 3x14

Curtain Panels

B2010 Exterior 4 Part Curtain Wall Panel

B2010 Exterior 4 Part Curtain Wall Panel

Curtain Wall Mullions

Rectangular Mullion

1.5" x 2.5" rectangular

Curtain Panels

System Panel

Glazed

Pendant

VAT ToEE. D30 Mechanical D50 Electrical Light. Fixt. XX General Area Take-Off ¢ §




ANAGE FILES

Single source of truth about facility

N B VB SHLECEE Y

Datascawce Folder Document View Tools Window Help
“ = P .
F N & M TEE O MR

v il

&~ B - B Address T pwivm-corp-pwl.dpr.comPWDI

S\B0-FMKaise 3001 = PGo

= LM ProjectWise Explorer Datasources
I DPR Integration Server (DPR\andrewar)
B Documents

» Secure repository o
* File check-out, versioning

03-50

04-PHX

05-AUS

D6-NB

08-5F

% 08-28026-00-UCSF-MB
& 148

& 15-E8
& 16-MA

HHEEHEHHE

19-ATL
21-NC

* Workflows for sharing

&7 02 - Central Utility Plant

03 - Data Floor Buildout

. i
&L 04 - Mechanical Plant Renovations
eC u rI # 7 05 - First Floor Recircuiting
4L 06 - Data Floor Buildout

= s Builts
BIM COORD
#Z Transmittal Files
## Saved Searches

Continuous service e

& @ Custom Folders
i1 M Saved Searches

0 object(s) selected

Folderid File Name

A= 79863 Finding PW Working Directory.docx

(2= 79863 Finding PW Working Directory.docx

/1= 79863 Sending ProjectWise Documents over Email.docx

ProjectProperses | Fokdes Properes | Dependency Viewss | Access i * | *
- Properies (Project Type - Buil -
Project Name Kasser Permanente Napa Data Cen

Proect Number 02-30010-00

DPR Regon 02 - Sacraments =
Vokume o
Constucton Stan Date

Conatruction End Date

Proect Manager

Country

Percen Complete L]
Propect Stabss

Propect Suage

Market Sector

Buslcing Lise

L~ Hrvmas Frldos Denosets
S35 AM




DATA COLLECTION
COMMON DATA

|ldentity and classification

PRODUCT DATA

Describe items for condition assessment

Product - common

4 [l »

Product - common

-~

1 |

< I b

(B 3 E ~ ®* Product 5| 1 12| wX]e (=0 % & ~ AirHandlingUnit =% | % 1% | W[ e
4 © Object * & barcode 4 © Object & areaServed I
4 19" Product o 4 19" Product & branchPipeSize
4 ®" DryCirculation /s manufacturer 4 ©" DryCirculation & centralSystemServing
g A!rFllter_ ) { 2 masterformat2004Number —g AfrFlIter_ . & cFMMaximum
; A!rHandImgUnlt & masterformat2004Title D|—A?rHandI|ngUn|t| & cFMMinimum
© AirvolumeBox & mfrSerialNumber @ AirvolumeEox & Inletsize
> @ Damper . » @ Damper )
P modelName . & maximumPressureDrop
i ©@* Diffuser 5 @* Diffuser . ) )
b @* Duct L§l & notes , » G* Duct & mlnlmL_JmOut_s»ldenght
® Fan = gwnerEquipmentReferenceMumber ® Fan & pperationWeight
® InDuctHumidifier | @9 ® InDuctHumidifier | © OMer
i ©* RadiantSystem “ unfformatNrumber » ©@* RadiantSystem & reheatColl
;. ®* Register & uniformatTitle » @* Register a returnFan
® ReHeatCoil © ReHeatCoil “ supplyFan
<

® Determine the data the organization will manage
® Express the data in a schema (e.g., COBie)
® Map between project and enterprise systems

_/






Vorführender
Präsentationsnotizen
Above ceiling spaces and walls were laser scanned …
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… and compared against the model before being covered.


VALIDATE ASSET DATA

File Edit View Favorites Tools Help
2 & PM - EcoDomus B TeamPulse - Manage Pro... & BASECAMP 27 DEV EcoDomus 2] EcoDomus GSA [3] Concourse Suite Commu... Tt ~ [ (e v Pagev Safetyw Toolsw @hv
. = =
| | Category. Type v | Facility. SCHOOL OF CINEMATIC ART ™
CCOBie QC
Documents Checklist
| Component Report _ B  OmniClass & Mame Required Attribules
BIM Sarver o] | 23717 11 00:Doors ca OOR Sh: basi TypeName InstanceDescription, USCEquipmentiNumber, Uniformathiumber, Mate
Activities ] | 23-17 11 00:Doors Door Glags S GA MT MT NG: Door 3-0x7-0x1 PT-15 TypeName InstanceDescription, USCEquipmentNumber, UniFormatiumber Mate
Project Satup Fl | 23-17 11 00:Doors Door Wood D FL WD HM NG:Daor 4-4x8-10x1 3/4 STC-35 | TypeMame,instanceDescription, USCEquipmenthumber, UniFormatilumber, Mate
Integration -:% 23-19 31 17 13davatory Units | LAV Revisions, Uniformathlumber InstanceMame, USCEquipmentMumber instanceDes
T | 23-1931 17 13:1avatory Units | LAV Revisions, UniformatNumber InstanceMame, USCEquipmentMumber InstanceDes
[ 23-27 17 Q0:Pumps CRP BELL & GOSSETT £5CC DUPLEX USCEMSI USCEquipmentiNumber, UniFarmatNumber instanceDescription Instar
I
F 23=27 17 00:Pumps ﬂm%m OmniClasshumber, USCEMSId USCEquipmenthumber, UniFormatiumber Instan I
I
23-27 17 00:Pumps HWP USCEMSID USCEquipmentiumber, UniFormatiumber InstanceDescription Instar |
| | 23-27 17 00:Pumps Sump pit USCEMSId USCEquipmentMNumber, UniFormathiumber InstanceDescription Instar 4
23-27 17 00:Pumps Sump Pump - Yertical Discharge:Sump Pumps SB- USCEMSId USCEquipmentiumber Instance Description,InstanceName, OmniClas |
(K|l <[1]2 3456 78|>|[n pagesielro ~ |

Missing Attributes to be Resolved

Image courtesy of ecoDomus



FRIENDLY TOOLS

to find information
Desktop and other
devices
See equipment
Inspect properties
Find documents




SYSTEM INTEGRATION

Data Integration, \
(onditioning Services
ey

* |nterfaces to multiple data sources

Publish: Asset management
SaaS; COBie

* Prepare data and documents

e System interface setup and programming ==

Visualize, query in browser



MAINTENANCE WORK ORDERS

Eliminate redundant data entry

* BIM provides inventory of products
and systems for the maintenance

management system (CMMS/EAM) e
» O&M staff use 3D Viewer to inspect | e
assets from CMMS A |




VALUES

Facility whole life management

*”Clien\*/aflue* s e




Processes and Enterprise Services

IMPACT ON PROJECT DELIVERY



DIGITAL JOB SITES

® Best practices

® Map document workflows
® Standards

® Enabling technology

Submittal WOrkflow Tradtions
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DIGITAL RECORDS MANAGEMENT

Enterprise services

Five pillars

Capture

Structured and unstructured
electronic and physical content

Management
Classification and security of
records and data attached to those
records (metadata)

Preservation
Identification and disciplined
archival of records

Retrieval

timely retrieval of relevant records
for legal as well as statutory
requirements

Destruction

The regular elimination of records
that have no current or longterm
value to the business

What (Goal)

Why

How

Identify and digitize paper
records; Increase % of content
thatis “born digital” ;Keep
content digital

1. Convert “paper”
documents into digital
files with OCR Scanners

2. Request electronic
signatures

Enhance information security,
improve information
management

Ensure Security and Compliance

Ensure documents created
today are usable tomorrow

Efficient retreivability to avoid
legal and regulatory Penalties

1. Create technology “Data
Maps” for projects.

2. Ensure that technology
selected offers ways to
retrieve data while
maintaining metadata

Efficient use of digital space




IPD Education Building Whole Life Services

DPR Consulting

Workshops IPD/Lean AEC
Planning

Project assessment
Design management
Embed experts

BIM for FM assessment
IPD/BIM Guidelines
BIM validation

System integration
Managed Services



THANK YOU!

andrewar@dpr.com
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