
 

Mission Bay Block 25 Building -  
An Exercise in Lean Target Value Design  
 

Michael Bade Associate Vice Chancellor and Campus Architect, UCSF 
Presentation including all photos copyright The Regents of the University of California 



Agenda 

ÁWhat is Lean Construction?  

ÁWhat is UCSF? 

ÁWhy does UCSF use Lean Construction? 

ÁWhat is Target Value Design? 

ÁWhy is Target Value Design important for consistent 
success in design and construction? 

ÁUCSF Mission Hall project as a successful example of 
Target Value Design 

ÁQuestion & Answer 
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Lean Construction Tools 

 

ÅShared project control by owner and designers/builders 

ÅWhole system optimization through collaboration and 
systematic learning 

ÅContinual improvement/pursuit of perfection  

ÅFocus on delivering the outcomes desired by the 
owner/client/end-user 

ÅCreate value flow by eliminating all obstacles to value 
creation  

ÅCreating pull production of design and construction 

ÅMistake-proofing of processes (Poka-Yoke) 
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Pull Processes ð Last Planner System 

ÁOverall milestone schedule 

ÁCollaboratively pull-schedule milestone phases 

ÁWeekly Last Planner workflow management process 

ÅCreation of Backlog of Tasks Ready to Implement 

ÅSchedule Implementation of Ready Tasks 

ÅMeasure Weekly Task Completion Performance 

ÅIdentify Scheduled Tasks Not Completed 

ÅIdentify Reasons for Non-Completion 

ÅStrategize Future Avoidance of Non-Performance (Learning During 
Execution) 

ÁWho are the Last Planners? 
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Target Value Design 

ÁTarget Value equates asset fitness-for-purpose and performance 
with cost 

ÁTarget Value Design achieves clear purposeful design criteria and 
performance parameters in relation to Target Cost 

ÁTarget Value Design organizes the production process as well as 
the asset being produced. 

ÅSet-based design investigation 

ÅStress-testing of alternative design strategies in choice-making 
process 

ÅFull accounting of production parameters as well as design 
objectives 
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Big Room and Integrated Team Organization 

ÅBig Room is integrated team workplace 

ÅTraining, training, training ï and clear behavioral expectations 

ÅRole of (and limitations of) contracts ï focus on common ojectives 

ÅCommunications and mutual problem-solving across traditional 
team boundaries 

ÅContinuous involvement of owner and designers/builders from early 
design through project completion 

ÅFocus on attaining desired outcomes  

ÅSeeks to understand each project subsystem and its importance in 
achieving outcomes 
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What is UCSF? 
ÁUC San Francisco is the only campus in the 10-campus University of 

California system that is exclusively focused on the health sciences. 

ÁUCSF has approximately 2,940 students enrolled in degree 
programs;1,620 residents, and 1,030 postdoctoral scholars 

ÁIn 2013-14 UCSF received $501.65 million through 1,174 US 
National Institutes of Health research and training grants. 

ÁThe UCSF School of Medicine ranked #1 nationwide among US 
medical schools in NIH support, with $439.6 million in grants. 

ÁThe UCSF School of Pharmacy was nationally ranked #1 for the 34th 
consecutive year, with $29.2 million. 

ÁThe UCSF School of Dentistry was nationally ranked #1 for the 22nd 
consecutive year, with $13.7 million. 

ÁThe UCSF School of Nursing ranked #1 with $9.6 million in NIH 
support. 
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What is UCSF? 

ÁUCSF receives more than half of its $4.9 billion revenue ï $2.2 
billion ï from its clinical services, including the UCSF Medical 
Center, and more than $1.1 billion from grants and contracts, 
primarily from the National Institutes of Health. 

ÁUCSF receives $188 million ð or 4.5% of its total budget ð in 
State appropriations, including $162 million for education. 
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UCSF:   A MULTI- SITE  URBAN CAMPUS 

1. Parnassus Heights 

2. Mission Bay 

3. Mount Zion 

1 

2 
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Challenges for UCSF Physical Development 

ÅGrowing a new research campus (Mission Bay) while renewing the 
Parnassus Campus 

ÅReinvestment in clinical facilities (driven by State-mandated deadlines) 

ÅSeismic performance of several buildings 

ÅObsolescence of core research and teaching facilities 

ÅNew work styles ï drives investment in new workplace types and 
data/telecommunications networks 

ÅCompetition with well-funded private institutions 

ÅQuality of Life ï high cost of living in San Francisco 

ÅCreating a campus environment whose quality will be seen as a valued 
legacy once it is no longer new ï how to create a consistent UCSF 
identity at sites across San Francisco 
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Parnassus Campus 
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Mission Bay Campus 
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Why Lean Construction at UCSF? 

ÁMission Bay development started in late 1990s 

ÁOriginal project delivery model was Design-Bid-Build or simple 
CM@Risk (no Design/Build subcontractors) 

ÁOf the first 5 UCSF buildings at Mission Bay, 4 experienced 
litigation during, or after, project delivery. 

ÁLate delivery, with delay claims, were also typical outcomes. 

ÁClaims based on inadequate project construction documents were 
also typical outcomes. 

ÁThis situation led to unpredictable financial demands on projects, 
and unpredictable project delivery schedules 

ÁThis experience led to a search for better alternatives. 
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UCSF History With Lean Construction 
Å Connected with P2SL at UCB, Glenn Ballard in 2004 

Å Joined Lean Construction Institute  

Å Saw results of early Lean projects for Sutter Health, others 

Å Developed CM@Risk w/ D-B subs and incentives contract for 
$254 million Smith Cardiovascular Research Building 
(2010) 

Å Developed D-B contract for $123 million Dolby Regeneration 
Medicine Building (2010) 

Å Expanded upon these for $1.5B Mission Bay Medical Center 
(2014) 

Å Used Lean Design-Build Target Value Design contract for 
Mission Hall (2014) 

Å Used Lean CM@Risk w/D-B Subs model for $370 million 
Parnassus Seismic Program (2017-2019) 
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Smith Cardiovascular Research Building 
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Dolby Regeneration Medicine Building 



Mission Bay Medical Center 
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Lean Project Delivery Options ð Major Projects 

Å TARGET VALUE CM@RISK W/DB SUBS for Parnassus  Seismic 
Program (Completion in 2019) 

ü Renewal and seismic retrofit of two 80 ï 100 year old buildings 
(110 KGSF, 147 KGSF) 

ü 4 x 12 kgsf (thousand gross square foot) lab remodels 

ü ~60 other much smaller projects being delivered traditionally for 
the most part 

Å TARGET VALUE DESIGN/BUILD based on Performance 
Specification and Criteria Package 

ü 265 KGSF Mission Hall office building at Mission Bay (complete) 

ü Future 175 kgsf at San Francisco General Hospital (2015-2019) 

ü Future ~300 kgsf office building at Mission Bay (2015-2019) 
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What Is Target Value Design? 

According to Glenn Ballard, Target Value Design is: 

 

ÁA management practice that drives design to deliver customer 
values, and develops design within project constraints. 

ÁAn application of Engineer Ohnoôs advice to ñlower the river to see 
the rocksò; i.e., to self-impose necessity as a means to innovation 
and continuous improvement 

ÁStrives to reduce the waste and rework in the 
Design/Estimate/Redesign cycle. 

ÁRequires a fundamental shift in thinking from ôexpected costsô to 
ôtarget costsô. 

ÁNecessarily involves cross functional teams.  

ÁNo one person has all the knowledge. 

ÁCries out for an integrated product/process/cost model. 
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What Is Target Value Design? 
In UCSFôs Implementation, Target Value Design is: 

ÁA management practice that drives design to deliver customer 
values, and develops design within project constraints. 

ÅUCSF has limited capital funding in relation to our needs. TVD is 
about getting the highest performing facilities for our capital 
investment. 

ÁAn application of Engineer Ohnoôs advice to ñlower the river to see 
the rocksò; i.e., to self-impose necessity as a means to innovation 
and continuous improvement 

ÅUCSF uses comprehensive performance specifications featuring 
tiered performance levels to shape the design and to measure 
the performance value provided by competing architectural and 
engineering proposals. These tiered performance specifications 
are a form of self-imposed necessity that promotes innovation 
and continuous improvement.  
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How has UCSF Used Target Value Design? 
ÁStrives to reduce the waste and rework in the Design/ Estimate/ 

Redesign cycle. 

ÅDevelopment of concept and execution plan forced into holistic 
process by design-build competition. 

Á Requires a fundamental shift in thinking from ôexpected costsô to 
ôtarget costsô.  

ÅAs well as a shift from a static concept of value to a dynamic 
concept which accepts that value at any given cost point is a 
function of the qualitative and quantitative performance of the 
proposed asset. 

ÁNecessarily involves cross functional teams in which no one person 
has all the knowledge. 

ÅTarget Value Design is a challenge accepted by integrated design-
build teams to expand the envelope of the possible. 
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UCSF Target Value Design Approach 
ÁMaximum Allowable Cost is Design/Build Cost Target 

ÁCompetition for project award is used to maximize building 
performance for a fixed cost 

ÁPerformance Specification allows measurement and valuation of 
asset performance quantitatively 

ÁDesign Criteria allows measurement and valuation of asset 
performance qualitatively 

ÅProposals are scored on a ranked basis (in each category top 
ranked proposal gets 100% of points, 2nd ranked proposal gets 
66% of points, 3rd ranked proposal gets 33% of points) 

ÅScores divided into cost to give cost/quality point 

ÅAward based on Best Value ï Lowest Cost per Quality Point 

29 



Mission Bay Campus October 2014 
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Mission Hall Program 

Á265,000 gsf (26,500 gross square meters) 

Á7 floors 

Á1,450 assignable workstations 

Á50 óhotelô workstations (shared by around 400 people) 

Á34 clinical and research Departments 

ÁProvides academic workspace for ~750 clinical faculty working in 
new Mission Bay Hospital, as well as ~700 Departmental staff 

ÁGround floor classrooms and student learning environments, café 

Á2nd floor conference center 

ÁRetail space, including restaurant 
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Risk Management 

Å UCSF wanted high degree of certainty that the building would 
be: 

Å Completed on time 

Å Support the emerging research, teaching, and patient care 
community  

Å Have a long-term value horizon 

Å UCSF was willing to trade control of the process for certainty of 
outcomes 

Å UCSF decided to emphasize performance objectives that 
deliver long-term value 

Å A performance-based Design/Build delivery model was 
selected to engender innovation in design and construction 
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How to Design & Deliver? 
Å Design/Build Competition 

Å Three-level performance specification: 
Å Base (mandatory minimum) level of performance 

Å Tier 2 

Å Tier 3 

Å Fixed cost of $93.8 M (including furniture and IT) 

Å Fixed program 

Å Best Value Contractor award 

Å Contract is to design and build a building with the 
specific performance levels proposed in the 
competition submittal 

Å Emphasis on QA/QC, which has deep roots in Lean 

Å QA/QC Process Reqts based on Shingo model 
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328 pages! 



Measuring Value 
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Measuring Value 
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Measuring Value 
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Å Consultants evaluated all technical criteria, verified if  proposed performance met or not 

Å Users and consultants evaluated qualitative aspects of  design proposals 

Å Performance under technical criteria and of  qualitative aspects of  designs ranked  

Å Ranking (1st, 2nd, 3rd) determined points awarded (1st = 100% of  possible points in 

category, 2nd = 66%, 3rd = 33%) ð out of  6,000 total points possible in all categories 

Å Total score divided into target cost to obtain cost/quality point for each proposal.  

Å Award to lowest cost/quality point. 
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Ranked Scoring 
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Å Cost pressure reduced performance of proposals submitted 

Å Technical criteria evaluated by consultant team 

Å Program & Design criteria evaluated by technical team and users 

Å How to integrate lots of data? 

 



Ranked Scoring 
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ÅRanked scoring: 

ü Top rank gets 100% of points in broad category 

ü 2nd rank gets 66% of points in broad category 

ü 3rd rank gets 33% of points in broad category  

Å Cumulative Total Points used to develop Cost Per Quality Point statistic 



Award Calculation 
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Team Points Target Cost Cost/Quality Point

WEBCOR/Studios 4,200 93,800,000$ 22,333$                      

Pankow/KSH 2,400 93,800,000$ 39,083$                      

R&S/WRNS 5,800 93,800,000$ 16,172$                      

Å Target Cost is invariant 

Å Method selects which proposal has best overall performance and best 

performance relative to other submittals 

Å Evaluation procedure equally weighted between Design Quality and 

Building Systems Performance 
 



Mission Hall - Performance 

ÁProject cost and Building cost quite low for San Francisco area 

ÅProject cost $450/gsf, including project delivery, furniture and IT/AV 

ÅBuilding cost $295/gsf, not including project delivery, furniture and 
IT 

ÁStructural/seismic performance above code minimum 

ÅImmediate occupancy in maximum Hayward Fault event 

ÅLife safety in maximum San Andreas Fault event 

ÁCalifornia Energy Code most stringent in US 

Å~25% better performance than required by California Energy Code 

ÁUnanimous choice of faculty committee reviewing design-build 
proposals for workplace quality 
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Mission Hall Contract 

Å Dependable Programming Information used as basis 
for Design-Build competition 

Å Whole-Building Performance Specification 

Å Contractual obligation is to build a building that exhibits 
agreed-upon performance characteristics 

Å Emphasis on QA/QC, which has deep roots in Lean 

Å QA/QC Process Reqts based on Shingo model 

Å Design-Build enables integrated team process 

Å Owner focus on outcomes, not details 

 

 

 

49 



Original Contract Value versus Current 
Contract Value:  

 ÅOriginal Contract value ï $93,878,412 

ÅCurrent contract value ï $99,241,510 (note:  this is 
where we are to date ï project isnôt closed out yet 
some change orders pending & ongoing owner-
requested changes) 

ÅChange orders were owner-requested changes 
(due to new AV and IT technology)é  
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Design & Construction Schedule  
 ÅProject Awarded ï August 2012 

ÅDesign structure & skin ï September  2012 ï February 2013 

ÅDesign tenant improvements ï September 2012 thru May 
2013  

ÅFoundations Began March 2013 

ÅStructure Complete December 2013 

ÅBuilding closed in April 2014 

ÅSubstantial Completion September 5, 2014 

ÅClasses started September 15, 2014 

ÅRemove trailer/complete parking lot ï October 2014 thru 
November 2014 

ÅNO CLAIMS SUBMITTED! 
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Mission Hall ð Ground Floor 



Typical Office Floor Plan ð Level Five 



30 Month Project Schedule 
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Phases and Projected Schedule 
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What LEAN Processes Worked on this Project? 
 ÅLast Planner 

ÅBig Room 

ÅAccess floor system 

ÅTakt-time organization of concrete structure construction 

ÅPrefabrication 

ÅExterior skin/envelop (big design win to improve quality control and 
improve construction timeframe to install the exterior skin of the 
building) 

ÅDuct-sox (in lieu of hard ductwork under floor) 

ÅQuality Assurance Program 

ÅSign of Success: classes started on time, no claims, no 
Commissioning issues, stable competitive cost.  
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Offsite Fabrication 

ÅWalters and Wolf design build skin subcontractor brought on at 
beginning of proposal phase 

ÅSystem decision made on proposal phase Day 3 

Å361 panels 

üPrecast 

üGFRC 

üGFRC window box (up to 12ôx36ô) 

ÅCorrugated metal panel penthouse skin 

ÅPlaster soffits and parapets 

ÅAggressive lean practices in shop allowed for onsite schedule 
acceleration 
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Offsite Lean Practices 



Field of  Panels 



Big Room: Weekly Work Plan/Sequencing 

68 



Advanced Technology 

ÅBox.com to house all of  the master drawings (no more 
having to each keep their own drawing sets) 

ÅBIManywhere to bring the model to the field and 
manage daily quality items 

ÅBluebeam used to keep all the visual management 
tools up to date (even superintendents are updating 
these documentsé.no long limited to the office staff 
to keep documents up to date) 

ÅMost of  the punchlists kept in a visual format 
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Pull Scheduling (contõd) 

We completed pull scheduling sessions for the following 
areas of work: 

ÅUnderground/excavation/footings/Slab On Grade 

ÅBuilding structure ï used Takt-time analysis to form and 
pour each 4,500 square meter 250 mm thick concrete 
floor plate ï using a 5 day pour sequence, 15 days to 
pour each floor and associated vertical concrete walls  

ÅInteriors - Typical floors were pull scheduled through a 
set of 3 phased pull-planning sessions 

ÅMEP startup and commissioning 
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Legend Mission Bay Block 25A
Form Typical Cycle With Crane Durations

MEP

Reinforcing MCCLONE CONSTRUCTION COMPANY

Pour Form 7 3 4 4 4 22 Form

R&S / Inspections MEP 0 1 0 1 0 2 MEP

Rebar 3 7 4 4 6 24 Rebar

Week ->

Day of the Week -> M T W TH F S M T W TH F S M T W TH F S M T W TH F S M T W TH F S M T W TH F S M T W TH F S M T W TH F S M T W TH F S

Required Crane Time per Day (Insert # in Cell) 3 1 2 5 6 0 6 9 6 9 6 0 8 11 8 9 10 0 10 11 8 9 10 0 10 11 8 9 10 0 10 11 8 9 10 0 7 10 6 4 4 0 4 2 2 0 4 0 2 0 0 0 0 0

Level 3 Pour #1

Form Deck 3 1 1 0

Install Handrail & Clean Deck 1 1

MCC Lay Out / Control 0 0

Install Edgeforms / CJ's / Embeds 1 0

MEP Layout 0

MEP Insert / Sleeves 1

Rebar Layout 0 0

Install Horizontal Rebar (Bottom Matt) 3 1 2

MEP In Deck Piping 0 1

Install Horizontal Rebar (Top Matt) 2 2 0

Clean Deck 1

Horizontal Inspections 0 0 0 0 0

Pour Deck 0

Install Vertical Rebar (Round Columns) 2 1

Install Vertical Rebar (Walls Including Boundary Columns) 2 2 3 2 2 0

Vertical Inspections 0 0 0 0 0 0 0

Form Vertical Columns 1 0 0 0

Form Vertical Walls 2 2 2

Pour Vertical 0

Strip Vertical Formwork 4 2

Level 3 Pour #2

Form Deck 3 1 1 0

Install Handrail & Clean Deck 1 1

MCC Lay Out / Control 0 0

Install Edgeforms / CJ's / Embeds 1 0

MEP Layout 0

MEP Insert / Sleeves 1

Rebar Layout 0 0

Install Horizontal Rebar (Bottom Matt) 3 1 2

MEP In Deck Piping 0 1

Install Horizontal Rebar (Top Matt) 2 2 0

Clean Deck 1

Horizontal Inspections 0 0 0 0 0

Pour Deck 0

Install Vertical Rebar (Round Columns) 2 1

Install Vertical Rebar (Walls Including Boundary Columns) 2 2 3 2 2 0

Vertical Inspections 0 0 0 0 0 0 0

Form Vertical Columns 1 0 0 0

Form Vertical Walls 2 2 2

Pour Vertical 0

Strip Vertical Formwork 4 2

Level 3 Pour #3

Form Deck 3 1 1 0

Install Handrail & Clean Deck 1 1

MCC Lay Out / Control 0 0

Install Edgeforms / CJ's / Embeds 1 0

MEP Layout 0

MEP Insert / Sleeves 1

Rebar Layout 0 0

Install Horizontal Rebar (Bottom Matt) 3 1 2

MEP In Deck Piping 0 1

Install Horizontal Rebar (Top Matt) 2 2 0

Clean Deck 1

Horizontal Inspections 0 0 0 0 0

Pour Deck 0

Install Vertical Rebar (Round Columns) 2 1

Install Vertical Rebar (Walls Including Boundary Columns) 2 2 3 2 2 0

Vertical Inspections 0 0 0 0 0 0 0

Form Vertical Columns 1 0 0 0

Form Vertical Walls 2 2 2

Pour Vertical 0

Strip Vertical Formwork 4 2

Level 4 Pour #1

Form Deck 3 1 1 0

Install Handrail & Clean Deck 1 1

MCC Lay Out / Control 0 0

Install Edgeforms / CJ's / Embeds 1 0

MEP Layout 0

MEP Insert / Sleeves 1

Rebar Layout 0 0

Install Horizontal Rebar (Bottom Matt) 3 1 2

MEP In Deck Piping 0 1

Install Horizontal Rebar (Top Matt) 2 2 0

Clean Deck 1

Horizontal Inspections 0 0 0 0 0

Pour Deck 0

Install Vertical Rebar (Round Columns) 2 1

Install Vertical Rebar (Walls Including Boundary Columns) 2 2 3 2 2 0

Vertical Inspections 0 0 0 0 0 0 0

Form Vertical Columns 1 0 0 0

Form Vertical Walls 2 2 2

Pour Vertical 0

Strip Vertical Formwork 4 2

Level 4 Pour #2

Form Deck 3 1 1 0

Install Handrail & Clean Deck 1 1

MCC Lay Out / Control 0 0

Install Edgeforms / CJ's / Embeds 1 0

MEP Layout 0

MEP Insert / Sleeves 1

Rebar Layout 0 0

Install Horizontal Rebar (Bottom Matt) 3 1 2

MEP In Deck Piping 0 1

Install Horizontal Rebar (Top Matt) 2 2 0

Clean Deck 1

Horizontal Inspections 0 0 0 0 0

Pour Deck 0

Install Vertical Rebar (Round Columns) 2 1

Install Vertical Rebar (Walls Including Boundary Columns) 2 2 3 2 2 0

Vertical Inspections 0 0 0 0 0 0 0

Form Vertical Columns 1 0 0 0

Form Vertical Walls 2 2 2

Pour Vertical 0

Strip Vertical Formwork 4 2

Level 4 Pour #3

Form Deck 3 1 1 0

Install Handrail & Clean Deck 1 1

MCC Lay Out / Control 0 0

Install Edgeforms / CJ's / Embeds 1 0

MEP Layout 0

MEP Insert / Sleeves 1

Rebar Layout 0 0

Install Horizontal Rebar (Bottom Matt) 3 1 2

MEP In Deck Piping 0 1

Install Horizontal Rebar (Top Matt) 2 2 0

Clean Deck 1

Horizontal Inspections 0 0 0 0 0

Pour Deck 0

Install Vertical Rebar (Round Columns) 2 1

Install Vertical Rebar (Walls Including Boundary Columns) 2 2 3 2 2 0

Vertical Inspections 0 0 0 0 0 0 0

Form Vertical Columns 1 0 0 0

Form Vertical Walls 2 2 2

Pour Vertical 0

Strip Vertical Formwork 4 2

9

Crane Usage 

per Day 

Crane 

Usage per 

Week 

Friday, February 08, 2013

1 2 3 4 5 6 7 8
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Quality Management 

ÅHigh success with inspections & avoided rework 
because team closely monitored construction 
progress and checked subs work daily  

Å Inspection success rate was 98%  ï mostly due 
to the LEAN processes had in place 

ÅVisual management was a key success factor 
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Quality Management 

ÅThe focus was on quality assurance of construction 
components critical to other systems 

ÅConcrete deck inserts and rebar placement 

ÅWall framing/close walls 

Å Ceiling framing/close ceilings 

ÅUnder floor plenum integrity 

 

Å Use of BIManywhere software to track field deficiencies 
using the BIM model ï real time tracking of deficiencies 
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QC Mapping Example 
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