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DPR at a Glance 

• 17  offices 
• 1,100  professional 

employees 
• 1,250  craft employees 
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International work:
Finland, Sweden, Korea, Canada, Colombia, Mexico, and Puerto Rico
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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 

Image adapted from Dr. Martin Fischer, CIFE IAB, 2011 
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Mission: DPR Consulting creates and leverages DPR IP to provide lasting value for DPR customers, and to change the industry.
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2.1 Growth opportunity for talented DPR individuals;
3. Create (harvest and package) DPR IP 
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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 







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 

UCSF Medical Center 

Vorführender
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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 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 

 

PROJECT DESCRIPTION 



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 
Building 

Hospital 

Vorführender
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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




Outpatient 
Building 

Energy Center 

Hospital 

Vorführender
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Ann;
ENERGY CENTER
40,000 GSF
Space and capacity to serve future cancer (1B) outpatient building







 









CUSTOMER VALUE IN CONSTRUCTION 
 



The Dragon of  
Uncertainty 

CLEAR GOALS 

CERTAIN SPACE PROGRAM 

CLEAN DESIGN 

STABLE CONSTRUCTION 

SUCCESS! 



✔ The “Right” Building 
✔ Predictable Outcomes  
✔ Consequences of Decisions Made Clear Quickly 

✔ Value for Money 
✔ Fast Delivery 
✔ Lowest Operating Costs 
✔ Sustainability 
✔ Zero Rework 
✔ No Injuries 

DELIVERING CONSTRUCTION VALUE TO DPR CUSTOMERS 



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 BUILD Everything 

BUILD WHAT 
YOU MODELED Really check 

MANAGE 
PRODUCTION 

Using the Last Planner 
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©





ORGANIZATION PROCESS 

PRODUCT 

Right building 
within constraints 

Mutual accountability; 
colocation, collaboration; 

integrated information 

Modeling & 
simulation; 
production 
management; 
metrics 

Vorführender
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Integrated Delivery fits into Product  Process  Organization



PROCUREMENT/ 
FABRICATION 

Point of Release 

Design drawings 

Cost 
Owner goals Schedule 

Logistics 

Shop drawings 

Detailing 

Coordination 

OFCI 
Inspection 

Regulatory  
Compliance 

Submittals 

Vendor Install 
Drawings 

EVERYTHING THAT COMES BEFORE 

Vorführender
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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 
Value 

Production 
Management 

Collaboration 
Co-location 

Simulation 
Visualization 

HIGH 
PERFORMANCE 

BUILDING 

INTEGRATED 
BUILDING 
SYSTEMS 

INTEGRATED 
PROCESSES 

INTEGRATED 
ORGANIZATION 

INTEGRATED 
INFORMATION 

Agreement / Framework 

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



 Design started August 2007 without builders 
 Integrated 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 

INTEGRATION TIMELINE 



Virtual Company 

Virtual Building Process  

Virtual Handoffs 

Virtual Building Tools 

UCSF Medical Center at 
Mission Bay 

Collaborative Planning Workshop 

Process Metrics 

Integrated Center for 
Design and Construction 

Target Costing 

THE INTEGRATION PLAN 



DESIGNING WORK PROCESSES 



NETWORKS OF COMMITMENTS 
Customers vs. suppliers 

Architect 

HVAC 

Plumbing 

Drywall 

Electrical 

PRODUCTION  
TARGET 

GET 

GIVE GET 

GIVE GET 

GIVE GET 

GIVE GET 

GIVE 
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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 



PLANNING MODEL COORDINATION 

Vorführender
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Modeling process overview
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SD  
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CONSTRUCTION COSTS 
Progress Towards Budget 

$854M 

Integrated 
Process 
Starts 

DD PHASE 

Target Budget 
 
Current Estimate Construction 
 
Forecast Estimate 
 
Market Conditions Adjustment 
 



MODELED WHAT WOULD BE BUILT 



SHARED UNDERSTANDING 

Does this guy understand 
my constraints? 

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



PRODUCT MODELS 
Model what you build, build what you modeled 

Vorführender
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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 

1 Visualization 

2 Target value design 

3 Design/fabrication coordination 

4 Model-based estimating 

5 Model-based production 





CLASH RESOLUTION 
UCSF Mission Bay 

0 
POTENTIAL 

RFIs 

300,000 
RESOLVED WITH 
LITTLE IMPACT 3M 

TOTAL CLASHES 

25% 
INCONSEQUENTIAL 600,000 

RESOLVED WITH 
NO IMPACT 

150,000 
SOLVED WITH A/E 

75,000 
SOLVED WITH  

TRADES &  
DESIGNERS 

37,500 
REMAINING 

99.85% 
CLASH FREE 
MARCH 2011 





WHOLE LIFE VALUE 
 



MEASURABLE TCO GOALS 

MODEL SYSTEMS 
COLLECT SERVICE DATA 

MONITOR SYSTEM PERFORMANCE 
ASSESS SYSTEM CONDITION   

IMPROVE DECISIONS 

IMPROVE PERFORMANCE,  
EXTEND SYSTEM LIFE 

WHOLE LIFE VALUE 



• Reduce energy spend 
• Defer re-capitalization 

BENEFITS OF BIM FOR TOTAL COST OF OWNERSHIP 

GOALS 
Bridge the 
information 

gap between 
A/E/C and 

Owner 

2. Integrate 
Systems 1. Reduce Costs 

3. Improve Performance 

Accurate, Complete 
data flows from 
A/E/C to O & M, 

reduces data 
capture costs 

Data from BIM 
integrates with 
IWMS, BAS, 

updated over the 
life of the building 

Complete and accessible FM data allows 
faster analysis and correction of problems 

and fewer breakdowns. Supports happier and 
more productive users 

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



• 400,000 SF office, 346,000 SF rentable 
• 25 yr. useful life 
• 6% interest on invested funds 
• $100K initial cost 
• $31,250 ongoing cost (1 FTE @ 25%) 

• $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 ->$0.10/GSF 
– 3% utility savings 

• NPV = $420k, ROI 64%,  
net investment payback 1.56 yr. 

 

INTEGRATED INFORMATION ROI 
2009 IFMA survey of Maintenance Data 

INPUTS 
• Costs of inadequate interoperability  

(NIST GCR 04-867, 2004) 

– O&M is 80% of life cycle cost 
– $0.24 per SF, from lack of integrated 

information 
• NPV assumptions are conservative 

BACKGROUND 

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



HIGH PERFORMANCE 
Through life cycle 

HIGH 
PERFORMANCE 

BUILDING 
EFFICIENT 

DESIGN 
CONTINUOUS 

M&V, 
CALIBRATION 

INTEGRATED 
INFORMATION 

Measurable 
TCO Goals 

Trend data, 
Service data, 
Simulation, 
Visualization 

Adapted from VDC Framework diagram by 
Martin Fisher, 2012 



EXTEND SERVICE LIFE 
  

EXTEND 
SERVICE LIFE 

PROACTIVE 
MAINTENANCE PLANNING INTEGRATED 

INFORMATION 

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

Trend data, 
Service data, 
Simulation, 
Visualization 

Adapted from VDC Framework diagram by 
Martin Fisher, 2012 

Through life cycle 



CONTINUOUS MEASUREMENT & VERIFICATION 
Model, simulate, measure, act 

BIM 

Building Energy Management 

Operations &  
Maintenance 

Performance Simulation 

Equipment 

Criteria 

Performance 

Performance 



UCSF FACILITIES AND SERVICES PERSPECTIVE 

Parnassus and Mount Zion Campuses 
 



Composite 

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



AGING INFRASTRUCTURE 

Many system components >25 yrs old  

Vorführender
Präsentationsnotizen
We know that future work will be needed.



UCSF Medical Center | 
2009 

Why BIM? 
Opportunities! 

Vorführender
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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* $9,285 122 time | $ heat sensor 

technology exists 
Smoke Damper 241 $80,245 1055 time 

reduction 

_2D/3D location on 
mobile device 

_field recording 

Air Flow 
Measurements 166 $8,788 115 time | $ air flow sensor 

technology 
cost to implement Humidity Readings 543 $9,134 120 time | $ humidity sensor 

Tube System 74 $3,446 45 time 
reduction 

adjustment to existing 
BAS 

Vorführender
Präsentationsnotizen
Several hours of analysis yields some possible – highly probable – opportunities.



 Future projects WILL take place 
 Facilities maintenance – Preventive, Ad-hoc 

• $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 

IMPROVEMENT OPPORTUNITIES  
“The first step with any related project is having…relevant 

information about the system.”  
                                                                  Alvin Cantor, UCSF 



BRIDGING CAPITAL PROJECT AND FACILITIES 
SERVICES INTERESTS AT MISSION BAY 



OWNER’S INFORMATION MANAGEMENT CHALLENGE 
Increasing value, and complexity 

Paper Digital Files Elements with data 



UCSF Facility 
Services; 
Maturity 

model, Goals, 
Use Cases & 

workflows 

ASSESSMENT 
Pull project data for Facilities Management  

Construction 
Project data 

Define the 
Schema in 
the Target 
Database 

Owner’s FM 
data 

requirements 

Tools 
(used / 

anticipated) 

Model FM data Interviews / Scenarios 
Expressed in a  

Schema 

Investigate, 
Collect, format 

Add/Scrub 



UCSF BIM FOR FM GOALS 

✔ Improve strategic planning and decision making with 
better data 

✔ Reduce uncertainty around capital spending  
✔ Transfer building knowledge/info/process 
✔ Information and collaboration across Facilities & Support 

Services and other UCSF departments 

Vorführender
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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)




 Know what’s in the facility: inventory MEPF elements 
 Integrate information 

• Operational, 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 

UCSF BIM FOR FM OBJECTIVES 



 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 

 

SCENARIOS 

Vorführender
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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
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SOFTWARE ROLES 

Role Tools that fulfill roles 
1 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 

4 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. 

5 Scripting for model merge and filtered views Gap – View configuration manager 
6 Validate and scrub data ecoDomus, Assemble Systems 
7 Publish data to Integrated Workplace Management Systems: 

CAFM, CMMS 
COBie spreadsheet;  
IBM Maximo 

8 Link documents to model elements  Navisworks, BIM 360 Glue; Veo M6, Bentley i-model, 
ecoDomus, etc. 

9 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. 

10 Manage changes to source BIM models and interfaces to 
enterprise systems 

Gap – tools do not support versions, synchronization  



DOCUMENT WORKFLOWS 
 

Current conditions 



• Architectural – ArchiCAD 
• Structural – Revit, Tekla 
• MEP,  

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

 

UCSF MISSION BAY 
Project models 

MULTIPLE SYSTEMS 



Architectural – ArchiCAD 
Structural – Revit, Tekla 
MEP,  

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

 

UCSF MISSION BAY 
Chunking Project models 

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




Architectural – ArchiCAD 
Structural – Revit, Tekla 
MEP,  

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

 

SEPARATE WORKFLOWS FOR MODELS 
AND DOCUMENTS 

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




PROJECT DATA 
 

Current conditions 



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

UCSF MISSION BAY 
Space management data is the low hanging fruit 



Publish Data in COBie Format for use in Maximo Implementation. 

UCSF MISSION BAY 
Spaces published to COBie 



• 5 architectural 
• 18 Electrical 
• 92 Medical, 

Mechanical,  
Plumbing 

THE UCSF OPS LIST 
“Information we’d like to see in a perfect world” 

PRODUCT CATEGORIES 



Identity and classification 
 

 
 

 

DATA COLLECTION 

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

COMMON DATA 
Describe items for condition assessment 

 

PRODUCT DATA 
1st priority 

1st priority 



 

ASSET PROPERTIES, DEFENDING CHAMPIONS 

PENN STATE 

 

DPR-MISSION BAY 



• Penn State: 37 product types 
• DPR/Mission Bay: 68 product 

types 
• Use what we can, +- 38 new 

product categories 

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

COMPARISON 



SOURCES FOR ATTRIBUTE DATA 
Schedules, specs, Submittals, Commission & test reports, etc. 

Identification System Product 

Data UCSF seeks 
 

Example Sources 
 

Schedule 

Drawing legend 

Drawing Notes 

Vorführender
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Add submittal



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 
• Lower total cost of ownership; 
• Reduce costs of information loss and 

duplicate data entry;  
Current Conditions 
• Detailed BIMs for design and 

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

 

ASSESSMENT SUMMARY 
Analysis 
• Project Content 

– Multiple CAD Platforms 
– Model chunking 
– Content not optimized for operations. 
– Client’s O&M requirements not 

incorporated in buy out processes 
• Bentley Facilities and BIM 360 Glue Pilot 

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

– BIM 360 Glue: simple workflows; Browser 
3D; 1st generation product w/gaps 

Proposed counter measures 
• $450K content dev; awarded first 2 of 10 

work packages 



BRIDGE PROJECT AND ASSET SYSTEMS 
Desired state 



MAKING PROJECT DATA FLOW TO OWNER 

CAD/BIM files 

Binders 

Coordinated Models 

Projectwise Document Control 

Visualize, query properties and  find documents 

Maximo 
Work order 

Asset 
Data 



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

1. Hospital 2. 6th floor 

3. Room 4. Mechanical 5. Diffuser data 



Existing BIM Data 

ADDING DATA 

Source BIM file Additional BIM Data  
Identification System Product 



PUBLISH TO COBIE 



ACCURATE & FAST INFORMATION ACCESS 

Vorführender
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Properties in glue



THE DATA NEEDS TO BE MANAGED 
Lessons Learned 



 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 
 

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



 
 

EARLY OWNER INVOLVEMENT 

Master 
Planning 

2001 

2007 
Select A/E 

SD/DD 
2007/8 

2009 
CD 

2009 
Regulatory  
Approval 

2010 
Construction 

Begins 

Construction 
Completion 

2014 

2015 
Opening 

• Product Specification 
• Key Design Elements 

 

• Access Review in Model 
• Submittal, Product Review 

 
• Commission and test 
 

 
Pull O&M requirements into project 

• Continuous  
measurement and 
validation 
 

 

Vorführender
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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.




 Capacity 
 Business processes and  

requirements 
 Measurable KPIs 
 Data requirements & 

workflows 
 Pilots 
 Standards 
 Roadmap 

ASSESSMENT 



PRODUCT MODELS FOR O&M 
Model what you manage, manage what you model 

Vorführender
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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 

1 Physical criteria for design & performance simulation 

2 Visual O&M design review 

3 Inventory equipment  

4 3D user interface to locate systems & equip, find 

product information 

5 Basis of design for building changes 



O & M REVIEW 

Verify Safety 
 

Catch design errors 
 

Verify Access 
 

Images courtesy of Los Angeles Community College District 



 

A.K.A. :  Model Progression Specification (MPS) 
   AIA E202 BIM Protocol Exhibit 
   Minimum Modeling Matrix (M3) 
 

LEVEL OF DEVELOPMENT PROTOCOL 

Vorführender
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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)



Who 

What LOD 

What 

When 

INCORPORATE O&M REQUIREMENTS IN BUYOUT 

Vorführender
Präsentationsnotizen
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.



• Inventory elements 
owner wants to manage 

• Names 
• Property sets 
• Model and data 

views/interfaces 

CONTENT PLAN 
Include Modeling Guidelines 

BIM ELEMENT 



• Secure repository 
• File check-out, versioning 
• Workflows for sharing 
• Security 
• Continuous service 

MANAGE FILES 
Single source of truth about facility 



Identity and classification 
 

 
 

 

DATA COLLECTION 

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

COMMON DATA 
Describe items for condition assessment 

 

PRODUCT DATA 



VALIDATE GEOMETRY 

Vorführender
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Above ceiling spaces and walls were laser scanned …



VALIDATE GEOMETRY 

Vorführender
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… and compared against the model before being covered.



VALIDATE ASSET DATA 

Image courtesy of ecoDomus 



FRIENDLY TOOLS 
to find information 

 Desktop and other 
devices 

 See equipment 
 Inspect properties 
 Find documents 



Project Controls Database 

Field Database 

Content Management Systems 

• Interfaces to multiple data sources 
• Prepare data and documents 
• System interface setup and programming 

 

SYSTEM INTEGRATION 

Asset management 

Visualize, query in browser 

Publish: 
SaaS; COBie 

Data Integration, 
Conditioning Services 



• BIM provides inventory of products 
and systems for the maintenance 
management system (CMMS/EAM) 

• O&M staff use 3D Viewer to inspect 
assets from CMMS 

MAINTENANCE WORK ORDERS 
Eliminate redundant data entry 



VALUES 
Facility whole life management 

Client Value 
Reduce Total Cost of Ownership 

Improve O&M planning: extend system(s) service life; 
improve building performance 

Content flows into Enterprise Systems 

Content Mgmt./Extraction/Validation 

Document 
View/Share/Collaborate 

 
Document 

Management 



IMPACT ON PROJECT DELIVERY 
Processes and Enterprise Services 



 Best practices 
 Map document  workflows 
 Standards 
 Enabling technology 

 
 

 

DIGITAL JOB SITES 

Log Review Stamp File View 

Traditional 
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Five pillars  
 

 
 

DIGITAL RECORDS MANAGEMENT 

 
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) Identify and digitize paper 
records; Increase % of content 
that is “born digital” ;Keep 
content digital 

 Enhance information security, 
improve information 
management 

 Ensure documents created 
today are usable tomorrow 

  

 Efficient retreivability to avoid 
legal and regulatory Penalties 

 Efficient use of digital space 

Why  Ensure Security and Compliance    

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

2. Request electronic 
signatures 
 

  1. Create technology “Data 
Maps” for projects.  

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

 

 

Enterprise 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 

 

IPD Education Building Whole Life Services 



THANK YOU! 
andrewar@dpr.com 
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