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Agenda

AWhat is Lean Construction?

AWhat is UCSF?

AWhy does UCSF use Lean Construction?
AWhat is Target Value Design?

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

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

AQuestion & Answer




Lean Construction Tools

AShared project control by owner and designers/builders

AWhole system optimization through collaboration and
systematic learning

A Continual improvement/pursuit of perfection

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

ACreate value flow by eliminating all obstacles to value
creation

ACreating pull production of design and construction
AMistake-proofing of processes (Poka-Yoke)
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Pull Processe&slast Planner System

AOverall milestone schedule
ACollaboratively pull-schedule milestone phases
AWeekly Last Planner workflow management process

A Creation of Backlog of Tasks Ready to Implement
A Schedule Implementation of Ready Tasks

A Measure Weekly Task Completion Performance
A 1dentify Scheduled Tasks Not Completed

A ldentify Reasons for Non-Completion

A Strategize Future Avoidance of Non-Performance (Learning During
Execution)

AWho are the Last Planners?




Target Value Design

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

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

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

A Set-based design investigation

A Stress-testing of alternative design strategies in choice-making
process

A Full accounting of production parameters as well as design
objectives




Big Room and Integrated Te@rganization

A Big Room is integrated team workplace
A Training, training, training i and clear behavioral expectations
A Role of (and limitations of) contracts i focus on common ojectives

A Communications and mutual problem-solving across traditional
team boundaries

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

A Focus on attaining desired outcomes

A Seeks to understand each project subsystem and its importance in
achieving outcomes
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What is UCSF?

AUC San Francisco is the only campus in the 10-campus University of
California system that is exclusively focused on the health sciences.

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

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

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

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

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

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

AUCSF receives more than half of its $4.9 billion revenue i $2.2
billion T 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.

AUCSF receives $188 million 8 or 4.5% of its total budget 8 in
State appropriations, including $162 million for education.

- UCsF



UCSF: A MULTFSITE URBAN CAMPUS
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Challenges for UCSF Physical Developm

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

A Reinvestment in clinical facilities (driven by State-mandated deadlines)
A Seismic performance of several buildings
A Obsolescence of core research and teaching facilities

A New work styles i drives investment in new workplace types and
data/telecommunications networks

A Competition with well-funded private institutions
A Quality of Life i high cost of living in San Francisco

A Creating a campus environment whose quality will be seen as a valued
legacy once it is no longer new 1 how to create a consistent UCSF
identity at sites across San Francisco

15
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Parnassus Campus
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Mission Bay Campus
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Why Lean Construction at UCSF?

AMission Bay development started in late 1990s

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

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

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

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

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

AThis experience led to a search for better alternatives.
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UCSF History With Lean Construction

Connected with P2SL at UCB, Glenn Ballard in 2004
Joined Lean Construction Institute
Saw results of early Lean projects for Sutter Health, others

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

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

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

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

Used Lean CM@Risk w/D-B Subs model for $370 million
Parnassus Seismic Program (2017-2019)

19



Smith Cardiovascular Research Buildin




Dolby Regeneration Medicine Building
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Mission Bay Medical Center
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Lean Project Delivery Optioddajor Projects

A TARGET VALUE CM@RIsk w/DB SuBs for Parnassus Seismic
Program (Completion in 2019)

U Renewal and seismic retrofit of two 80 7 100 year old buildings
(110 KGSF, 147 KGSF)

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

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

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

U 265 KGSF Mission Hall office building at Mission Bay (complete)
U  Future 175 kgsf at San Francisco General Hospital (2015-2019)
U  Future ~300 kgsf office building at Mission Bay (2015-2019)

. UCsF



What Is Target Value Design?

According to Glenn Ballard, Target Value Design is:

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

AAn application of Engineer Oh n cadvicet o fil ower t he
the rockso ; 1 . eimposetnecessity ds i means to innovation
and continuous improvement

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

ARequires a fundamental shift in thinking from 6 e x p ecca setds 0
Ot arget costso.

ANecessarily involves cross functional teams.
ANo one person has all the knowledge.
ACries out for an integrated product/process/cost model.
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What Is Target Value Design?

Il n UCSFOs | mpl ementation, Target

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

A UCSF has limited capital funding in relation to our needs. TVD is

about getting the highest performing facilities for our capital
Investment.

AAnN application of EngineerOh noaddsvi ce t o @Al ower

t he r oc ks o-impose.necessity ds a meamsltofinnovation
and continuous improvement

A UCSF 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.

27
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How has UCSF Used Target Value Desig

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

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

ARequires a fundamental shift in
Ot ar gedt. cost s

A As 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.

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

A Target Value Design is a challenge accepted by integrated design-
build teams to expand the envelope of the possible.

: UCsF



UCSF Target Value Design Approach

AMaximum Allowable Cost is Design/Build Cost Target

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

APerformance Specification allows measurement and valuation of
asset performance quantitatively

ADesign Criteria allows measurement and valuation of asset
performance qualitatively

A Proposals are scored on a ranked basis (in each category top
ranked proposal gets 100% of points, 2" ranked proposal gets
66% of points, 39 ranked proposal gets 33% of points)

A Scores divided into cost to give cost/quality point

A Award based on Best Value i Lowest Cost per Quality Point

- UCsF



Mission Bay Campus October 2014
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Mission Hall Program

A265,000 gsf (26,500 gross square meters)

A7 floors

A1,450 assignable workstations

A50 O6hotel d workstations (shared
A34 clinical and research Departments

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

AGround floor classrooms and student learning environments, café
A2nd floor conference center

ARetail space, including restaurant

32



Risk Management

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

A Completed on time

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

A Have a long-term value horizon

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

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

A performance-based Design/Build delivery model was
selected to engender innovation in design and construction

34
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How to Design & Deliver?

Design/Build Competition

Three-level performance specification:
A Base (mandatory minimum) level of performance
A Tier2
A Tier3

Fixed cost of $93.8 M (including furniture and IT)
Fixed program
Best Value Contractor award

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

Emphasis on QA/QC, which has deep roots in Lean
QA/QC Process Reqgts based on Shingo model

35
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Measuring Value

PROJECT GOALS

URBAN
DESIGN &
LANDSCAPE

* |ntegrate the site into the Mission Bay Research Campus and its urban context, and connect to the
Mission Bay Clinical Campus, across 16th Street, reinforcing the specific identity of the site as both a
physical and a metaphorical gateway.

* Respectfully re-interpret the UCSF Mission Bay Campus Master Plan and Design Guidelines, employ the UCSF
Physical Design Framework, and respond to the evolving urban context of the site campus and the city.

* Give form to outdoor spaces that promote social interaction and healthfulness while providing refuge
and rejuvenation.

» Create an imaginative, elegant, and cost-effective urban landscape that reinforces meaningful spatial
interactions between indoors and out.

¢ Create a high-functioning, aesthetic landscape by integrating infrastructure functions with strong design.

* Achieve the highest standards of sustainability through use of durable and innovative materials,
furnishings, lighting, construction techniques and low maintenance landscape strategies.

* Provide clear circulation and wayfinding across the entire site, and between the site and the adjacent off-
site green spaces and Campus features, while maintaining safe pedestrian passage at all times.

37



Measuring Value

ILTY OFFICE BUILDING 7 TECHNICAL CRITERIA
Semar 8 Reoures Skims m T e e Page Header highlights currer
ool .. Addendum reissue or referenc
Structurally Sound | 02 - Section Heading

S: ELEMENT D - Uniformat Element Heading (e

BING (D20) Uniformat Element Subheadin
[ eulowunumes & Griteria Heading
REQUIRED o Tier Level (ex. Requirement)

Flexible connections to be provided for all utilities connecting to the site.

Underslab piping to be supported per 02|A4.6 “Slabs at Grade, Supplementary
Components.” CR Tech 07|D1.1

VERIFICATION

Criteria Description

Cross Reference to another ci
(see description below)

1. PROPOSAL: Narrative for the system design. Preliminary calculations and schematic
drawings.

2. DOCUMENTATION (CD): Final design calculations and drawings. Cut sheets of the
equipment selected.

Verification Requirements

ROTECTION (D40)

FIRE SUPPRESSION (D4010)

REQUIRED

The building shall be protected by hydraulically calculated automatic wet sprinkler system.
Each building fioor shall be an individual zone.

Appropriate drainage of the system shall be provided.

TIER2 oes

Tier Level (ex. Tier 2)

41
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Measuring Value

Verification Requirements at Proposal Stage for All Tiers
UCSF Block 25 Academic Office Building at Mission Bay

6/22/12
CATEGORY DESCRIPTION EVALUATION
B categorld Catego H pq B Goa B Proje aria ~ al Requireme B4 Tie B Reviewer Kl Reviewer B Req ~. M co ent: -
Narrative or statement
demonstrating understanding of the Cambridge
3.3.1 Staff & Quality & Last PlannerTM tool and the extent CM, Inc.
Management Clarity of Use the Last PlannerTM method of production management during to which the team proposes to use it (Project
RFP Contract Plan 16-17 :Project Plan |design and construction. on this project. Required |Mgmt) UCSF
Cambridge
3.3.1 Staff & Quality & CM, Inc.
Management Clarity of Set-based design approach to produce design solutions and to Marrative describing the set-based (Project
RFP Contract Plan 16-17:Project Plan | continuously improve the building and site design. design approach. Required |Mgmt) UCSF
Cambridge
3.3.1 Staff & Quality & Narrative describing the teams CM, Inc.
Management Clarity of Utilize Building Information Modeling, including 4-D and 5-D at each appreach to Building Information (Project
RFP Contract Plan 16-17 : Project Plan | phase of the project. Madeling. Required |Mgmt) UCSF
Cambridge
3.3.1 Staff & Quality & CM, Inc.
Management Clarity of Narrative describing the team'’s (Project
RFP Contract Plan 16-17 :Project Plan |Integrate a Target Value Design into the project, approach to Target Value Design. Required |Mgmt) UCSF
Cambridge
3.3.1 Staff & Quality & Develop a thoughtful approach to project scheduling, including the CM, Inc.
Management Clarity of incerporation of Milestone Scheduling Techniques and Reverse Phase Narrative showing approach to (Project
RFP Contract Plan 16-17:Project Plan | Scheduling. project scheduling. Required |Mgmt) UCSF
Cambridge
3.3.1 Staff & Quality & Select and deploy a comprehensive software package to be used to CM, Inc.
Management Clarity of coordinate all aspects of Integrated Praject Delivery and Lean Narrative describing the use of the (Project
RFP Contract Plan 16-17:Project Plan |Construction Management on the project. comprehensive software package. Required |Mgmt) UCSF

Consultants evaluated all technical criteria, verified if proposed performance met or
Users and consultants evaluated qualitative aspects of design proposals
Performance under technical criteria and of qualitative aspects of designs ranked
Ranking (&, 29, 39) determinegboints awarded $E 100% of possible points in
category,"® = 66%, ¥ = 33%)0 out of 6,000 total points possible in all categories
Total score divided into target cost to obtain cost/quality point for each proposal.
Award to lowest cost/quality point.

To Po I I I Ix
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Ranked Scoring

Required

Tier 2

Tier 3

A Cost pressure reduced performance of proposals submitted

Hnclear Hnclear Unclear

Crofect Goal's res M Submission Yes Mo Submission Yes [ile] Submission
A Quality Waorl & Learning
Environment 74 149 15 2 2 1 1] 1 0
A Model of Architectural & Urban
Design 4 1 1 1 ] 1 1] 0 0
& High Performing Building 16 1] 1 4 1] 4 1 1] ]
Environmmentally Sustainable 15 0 1 4 0 4 1 1] fi
Durable & Long-lasting 31 1 1 B ] 4 0 n 1
Efficiently Serviced & Maintained 26 1 a8 3 1] 3 1 1] 2
Guality & Clanty of Project Plan g 1] 1] 1] 1] 1] ] ]

214 22 27 20 2z 17 I I I5

A Technical criteria evaluated by consultant team

A Program & Design criteria evaluated by technical team and users

A How to integrate lots of data?
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Ranked Scoring

besignlBuiId Team Scoring - Best Value Selection
Block 254 - Academic (Faculty) Office Building
17ul-12

A Quality Work & AModel of Architectural A High Performing Environmentally Durable & Effidently Serviced Quality & darity TOTAL
Leaming Environment & Urban Design Building Sustainable Long-lasting & Maintained of Project Plan POINTS
Possible Points: | 1500 [ | 1500 [ 800 | | 600 | 800 [ | 600 [ | 600 | [ 000
Webcor / Studios Ranking; 4 4 3 1 4 1 2
Paints: 1000 1000 200 600 400 600 400 4200
Pankow / KSH Ranking: 3 3 3 1 3 3 3
Paints: 500 500 200 600 20 20 200 2400
RES J WRNS Ranking: 1 1 1 1 1 1 1
Points: 1500 1500 400 eoo oo eco €00 5800

A Ranked scoring:
U Top rank gets 100% of points in broad category
U 2" rank gets 66% of points in broad category
U 3" rank gets 33% of points in broad category
A Cumulative Total Points used to develop Cost Per Quality Point statistic

5 UCge



Award Calculation

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

A Target Cost is invariant

A Method selects which proposal has best overall performance and best
performance relative to other submittals

A Evaluation procedure equally weighted between Design Quality and
Building Systems Performance

s UCge



Mission Hall Performance

AProject cost and Building cost quite low for San Francisco area
A Project cost $450/gsf, including project delivery, furniture and IT/AV

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

AStructural/seismic performance above code minimum
A Immediate occupancy in maximum Hayward Fault event
A Life safety in maximum San Andreas Fault event
ACalifornia Energy Code most stringent in US
A ~25% better performance than required by California Energy Code

AUnanimous choice of faculty committee reviewing design-build
proposals for workplace quality

o UCge
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Mission Hall Contract
Dependable Programming Information used as basis
for Design-Build competition

Whole-Building Performance Specification

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

Emphasis on QA/QC, which has deep roots in Lean
QA/QC Process Regts based on Shingo model
Design-Build enables integrated team process

Owner focus on outcomes, not details

49



Original Contract ValuesrsusSurrent
Contract Value:

AOriginal Contract value 1 $93,878,412

ACurrent contract value i $99,241,510 (note: this is
where we aretodatei pr oj ect 1 snot
some change orders pending & ongoing owner-
requested changes)

AChange orders were owner-requested changes
(due to new AV and | T t

e C

50
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Design & Construction Schedule

AProject Awarded i August 2012
ADesign structure & skin i September 2012 i February 2013

ADesign tenant improvements i September 2012 thru May
2013

AFoundations Began March 2013
AStructure Complete December 2013
ABuilding closed in April 2014

ASubstantial Completion September 5, 2014
AClasses started September 15, 2014

ARemove trailer/complete parking lot i October 2014 thru
November 2014

ANO CLAIMS SUBMITTED!

51



Mission Halb Ground Floor
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Typical Office Floor PlaimLevel Five
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30 Month Project Schedule

Design Competition / Presentation

Award

Core & Shell Design

TI Deisgn

Construction

Remove Trailer & Pave Parking

I3 mons
1 mon
b mons
9 mons

18 mons

2 mons

3 mons |

Award

Core & Shell Design

TI Deisgn

Desig'n Cnmﬁeﬁﬁnn /Presentation

—onstruction

: Remove Trailer & Pave Park
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UCSF BLOCK 25A - SCHEDULE SEQUENCING MAP - 8/14/2013
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What LEAN Processes Worked on this Proj

Alast Planner

ABig Room

AAccess floor system

ATakt-time organization of concrete structure construction

APrefabrication

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

A Duct-sox (in lieu of hard ductwork under floor)

AQuiality Assurance Program

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

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

ASystem decision made on proposal phase Day 3
A361 panels
U Precast
U GFRC
UGFRC window box (up to 120x36(¢
ACorrugated metal panel penthouse skin
APlaster soffits and parapets

,Z\Aggressi\_/e lean practices in shop allowed for onsite schedule
acceleration
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Big Room: Weekly Work Plan/Sequencing




Advanced Technology

ABox.comto house all of the master drawings (no mo
having to each keep their own drawing sets)

ABIManywhere to bring the model to the field and
manage daily qualityms

ABluebeamusedo keep all the visual management
tools up to date (even superintendents are updating
t hese documentsé. no | ong
to keep documents up to date)

AMostof the punchlists kept in a visual format
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Pul | Schedul

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

AUnderground/excavation/footings/Slab On Grade

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

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

AMEP startup and commissioning
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Quality Management

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

Alnspection success rate was 98% 1 mostly due
to the LEAN processes had in place

AVisual management was a key success factor
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Quality Management
AThe focus was on quality assurance of construction
components critical to other systems
AConcrete deck inserts and rebar placement
AWall framing/close walls
A Ceiling framing/close ceilings
AUnder floor plenum integrity

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




