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

Workshop presented at the Lean in Public Sector Construction Conference)
(LIPS 2014) at the University of California, Berkeley, on Sept.24, 2014.

Hosted by the Project Production Systems Laboratory (P2SL)

Posted online at p2sl.berkeley.edu/2014-09-25&26
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UCSF Use of Available UC Delivery Methods

1. Private (P3) — MB Neurosciences

2. Best Value DBB — many small
projects

3. Best Value Lean CM@Risk (w/ DB
Prime Subs)

4. Best Value Lean Design / Build

(Performance-Based)
5. Modified Design / Build (not used)
6. Design Consultants & Joint Ventures
(not used, open to appropriate use)
7. Multiple Prime (not used)

8. IPD (incorporated into Lean
approach)

9) Best Value Lean JOC — (developing
for small projects)
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Where UCSF Started (2006-2009)

* CONNECTED WITH P2SL AT UCB, GLENN BALLARD

* JOINED LEAN CONSTRUCTION INSTITUTE (GREG HOWELL AND
GLENN BALLARD

® SAW RESULTS OF EARLY LEAN PROJECTS FOR SUTTER HEALTH,
OTHERS

 DeVELOPED CM@RIsk W/ D-B SUBS AND INCENTIVES CONTRACT
FOR $254 MILLION CARDIOVASCULAR RESEARCH BUILDING

 DEVELOPED D-B CONTRACT FOR $S123 MILLION REGENERATION
MEDICINE BUILDING WITH LEAN ELEMENTS

 EXPANDED UPON THESE FOR S1.5B MissioN BAY MEeD CTR
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Current Lean Project Delivery Options — Major Projects

e CM@RIsK w/DB SuBS FOR PARNASSUS SEISMIC PROGRAM
(COMPLETION IN 2019)
» Renewal and seismic retrofit of 2 80 — 100 year old
buildings (110 KGSF, 147 KGSF
» 4 x 12 KGSF lab remodels

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

*  PERFORMANCE DESIGN/BUILD (COMPLETION IN 2014)

» 265 KGSF Mission Hall office building at Mission Bay
» Possible Future 175 KGSF at San Fran General
» Possible Future ~300 KGSF office building at Mission Bay
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St CASE STUDY: Mission Bay Block 25
S Project Drivers
UCSF is investing $1.5B in"a new Women’s, Children’s, and
€ancer Hospital at Mission Bay. Where will the researchers
and clinicians have their academic workplace?

* Hospital site too valuable for future hospital expansion to commit to
academic workplace

* Fixed amount to invest

* Must be completed in time for move into new hospital

San Francisco’s economy is hot, driven by the Internet
software industry. Rents are rising, and UCSF dry research
and educational programs long housed in rental space are
being priced out of the market for leased space.

* Opportunities for synergy with existing programs at Mission Bay
research campus, new hospital
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TRADITIONAL WORK MODE

» Majority of workday is spent at desk

» Some trips away from desk for meetings and
interaction with others

» Little variation or flexibility throughout the day
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PROJECT ROOM

EVOLVING WORK MODE

» Work hours are distributed between desk,
meeting spaces, and informal collaboration
spaces.

» Experience activity “highs and lows"
throughout the day

» Numerous choices in how to engage in
productive work
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Risk Management

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

* Completed on time

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

*  Have along-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
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How to Designh & Deliver?

* DESIGN/BUILD COMPETITION
* THREE-LEVEL PERFORMANCE SPECIFICATION:

* Base (mandatory minimum) level of

performance
e Tier2
e Tier3
* FIXED COST OF $93.8 M (INCLUDING FURNITURE

AND IT)
* FIXED PROGRAM
* BEST VALUE CONTRACTOR AWARD
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Mission Hall Contract

* DEPENDABLE PROGRAMMING INFORMATION USED
AS BASIS FOR DESIGN-BUILD COMPETITION

* \WHOLE-BUILDING PERFORMANCE SPECIFICATION

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

* EmMPHASIS ON-QA/QC, WHICH HAS DEEP ROOTS
IN LEAN

e QA/QC PROEESS REQTS BASED ON SHINGO
MODEL
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Measuring Value

PROJECT GOALS

--------------------------

BUILDING
EXTERIOR

..........................

BUILDING
INTERIOR

ADVANCING

...........................................................................................................................................................

¢ Design the identity and urban presence of the building to reinforce UCSF’s mission of caring, healing,
teaching and discovering.

¢ Develop passionate, innovative, contemporary yet timeless architecture through the composition of
architectural elements and arrangement of materials.

e Imaginatively reinterpret the context of the UCSF campus and city through architectural design.
e Employ high performance design and innovative sustainability strategies to enhance the experience
and productivity of the building users.

e Create meaningful spatial interactions between indoors and outdoors to enrich the experience of the
building occupants, members of UCSF, and the public.

...........................................................................................................................................................

e Support UCSF's mission of excellence in academics, health care research and clinical care by
developing a gathering place that facilitates a rich professional and community life.

* Foster an interactive, collegial, and collaborative environment that fuses the clinical programs with dry,
basic and translational research.

e Set a model for the future of UCSF workplace through an Activity-Based Workplace tailored to the
function, activities, and tools of UCSF faculty, staff and students.

¢ Achieve optimal efficiencies in the use and organization of space, circulation and core functions.

¢ |ntegrate building functions, technology and systems for high performance, maximizing function,
serviceability and durability.

e Connect the exterior, interior, office and learning program elements to create a rich and full experience
for the building users.

¢ Design the building interior to be imaginative, contemporary yet timelessly elegant, cohesive and
meaningfully transparent.
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Measuring Value

PROJECT GOALS

01 Design a project that integrates all systems to provide a high-performing building that is

Energy & appropriately controlled and monitored to minimize energy and resource consumption.
Resource

Efficiency

02 Develop a code-compliant, safe building that can withstand major seismic events. Provide an
Structurally efficient structural system that is integrated with the proposed spatial and building systems and
Sound that can efficiently adapt to changing office use requirements and infrastructure improvements,

while fulfilling or exceeding required performance standards.
03 Provide a building that is weather-tight while making maximum use of day-lighting and natural
Climate ventilation. Design site utilities, plantings, and site drainage to respond to the specific climactic
Responsive and soil conditions of the Mission Bay environs.
12
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Measuring Value

ILTY OFFICE BUILDING TECHNICAL CRITERIA

eorimsly Soeed B T Page Header highlights currer
... . Addendum reissue or referenc

Structurally Sound | 02 g~ Section Heading
f-eve Uniformat Element Heading (e
BING (D20) Uniformat Element Subheadin

e - Criteria Heading

REQUIRED N R 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 Cross Reference to another ci

(see description below)

Criteria Description

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

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

equipment salected.

‘ROTECTION (D40)

FIRE SUPPRESSION (D4010)

REQUIRED

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

Appropriate drainage of the system shall be provided.

S - — Tier Level (ex. Tier 2)
13
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Delivery Model Improvement

* PROGRAM INFORMATION: DATA-DRIVEN DESIGN
PROCESS

* ENFORCEABLE PERFORMANCE SPECIFICATION

°* PROPOSAL PROCESS
* Better targeting of proposal features for
selection process
* |Increased compensation to teams
* Phased proposal process
Design
Production

14
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Delivery Model Improvement:
What Will We Do Differently Next Time?

* Better targeting of proposal features for
selection process

* |Increased compensation to teams
* Phased proposal process
Design phase
Production planning phase
Selection Process
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Original Contract Value versus Current Contract Value:
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Design Schedule
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Number Title ‘ Version Project Date
| Started
‘ HDS001 High Density Shelving and Design Options R3 UCSF 25A 11/20/2013

Collaborators ‘ Approved by: Approved
date:
WRNS, R&S, UCSF, PSI Michael Bade 12/20/2013 v Development ‘

Section 1 — Issue
Currently there is a need for shelving/filing system for UCSF. A high density shelving system has been proposed. There are a
few issues that need to be selected for short (construction) and long term systems
- Determine what needs to be installed during current construction phase — framing upgrades? Flooring upgrades? All
upgrades and shelving system?
- Which rooms get upgraded? All rooms, a portion of rooms?
- Determine room layout — as is plan vs. modified plan (WRNS received direction to go with the modified plan)
- Determine what to install during the current construction phase: access floor, framing/drywall, MEP under floor, etc.
revisions/redesign/upgrades. How is flexibility provided?
- Determine what to install for the long term occupancy of the building
- Determine long term shelving system selection

| Section 2 — Background ‘

‘ UCSF has indicated there is a need for more storage, filing, etc. space for their current filing system and future needs. ‘

Section 3 — Current Condition ‘

- The current plan indicates some storage space with no high density shelving system.

- Rebar has been upgraded and installed for the possible future installation

- No mechanical, access floor, framing, etc. systems have been upgraded, revised or redesigned — DIRECTION TO
PROCEED NEEDS TO BE GIVEN BY 12/20/2013 IN ORDER TO MAINTAIN CURRENT SCHEDULE FOR PROCUREMENT,
DELIVERY, INSTALL, ETC. THE MAJOR SYSTEMS THAT REQUIRE THIS DEADLINE ARE ACCESS FLOORING AND
MECHANICAL SYSTEMS. PROCUREMENT IS CURRENTLY UNDER WAY FOR BOTH SYSTEMS AND THEREFORE
DIRECTION IS NEEDED ASAP, AT THE LATEST 12/20/13.

- A pricing exercise was conducted and is ready for review

Section 4 — Analysis (5 whys?) e ‘

- UCSF needs storage space

- UCSF just got consultant for shelving on board

- Need to review options with consultant prior to making a selection

- Create an option for construction phase to not hold up mechanical as well as eliminate future rework and costs
- Prep room for future installation e.g. provide shell space

| Section 5 — Target Condition ‘

- PROVIDE SHELVING/FILING SYSTEM AND OR UPGRADES DURING CONSTRUCTION FOR UCSF TO BE FLEXIBLE IN
THE FUTURE TO INSTALL SHELVING

- Work on cost to provide shell space for storage rooms

- UCSF has just got their shelving consultant on board

- In order to eliminate rework and additional costs, the group decided to explore a shell space option — revise design,
mechanical reroute, full height walls, leave rooms in shell condition, allowance for access floor (current cost) to apply
to future build out

WORLDWIDE ™
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‘ Section 6 — Proposed Countermeasures (not solutions) ' |

The following ROMs are based on all rooms getting revised. The design cost (architectural) will also vary depending on which
option is selected (REFERENCE COST ESTIMATES FOR BACK UP):

SHELL SPACE OPTION - $93,259.00
- Make design changes/revisions
- Provide full height walls, drywall one side, install backing
- Revise mechanical design and reroute outside of rooms
- Revise access floor — cut at full height walls, one side
- Do not install access flooring in rooms — hold allowance for flooring not installed

OPTION 1 —$72,769.00
- make design changes (architectural)
- upgrade framing/backing only

OPTION 2 - $371,325.00
- make design changes (architectural, lighting and mechanical),
- upgrade framing/backing,
- upgrade access floor system,
- install rail and cap

OPTION 3a — $871,227.00
- All design revisions and upgrades the same as option 2
- install compact shelving system (with open shelves)

OPTION 3b — $1,618,324.00
- All design revisions and upgrades the same as option 2
- install compact shelving system (with mechanical flip up doors)

NOTE — This A3 does not include the review of the fixed shelving option; should the compact shelving not be desirable, a
review of systems and costs of the fixed shelving would need to take place.

‘ Section 7 — Implementation Plan |
[l Action ~ Who  Due | Outcome - Comments |  Status |

1  All to meet and review possible options All 12/11/13  done Complete

2. All to give input for A3 All 12/13/13  done Complete

3. Send out revision of A3 and have second R&S  12/18/13  done Complete
meeting to discuss

4. UCSF to make selection by for AF, Mechanical, =~ UCSF  12/20/13 complete
framing, shelving etc. revisions.

Cost: $93,259 — shell space option was selected at the current time to ensure construction operations are not held up. (PCO
8108)

Cost Benefit/Waste Reduction: construction continues uninterrupted, UCSF can further determine the best shelving
solution for their needs, shelving and other systems are not reworked, just installed at a later date.

Test Actual after Implementation: forthcoming
Section 8 — Follow Up & Next Improvement Cycle (Plan Do Check Act)

FORTHCOMING




Construction Schedule
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Phases and Projected Schedule

Piles

Foundations

Top-Out Structure*

Interior Construction

Exterior Cladding

Landscape

Final Completion

Occupancy— Academic Groups

Occupancy— Clinical Groups

ADVANCING HEALTH WORLDWIDE ™

Completed

May / June 2013

January 2014

January — August 2014

January — June 2014

May —July 2014

September 2014

September— November 2014 )
November 2014 — February 2015 !




UCSF BLOCK 25A - SCHEDULE SEQUENCING MAP - 8/14/2013

-~ G F1 [ F £ 0 c 3 A
ApcusT | sEPTEMEER OcToRER NOVEMBER| DECEMEER JANUARY FEISRUARY ¥ARCE APRIL M|y 7 JUNE JuLY AUGUST SEPTEMEER
2013 2013 2013 2013 201} 2014 2014 2014 : 2014 2014 2014 2014 2014
'v.n\, G ey
2 4
BT VR A
[EQUP - 314325
& |TERL A0 e
D\'}’( el :":ﬁ L
— . - - Hie e $
—
2s5-5/1) \ . mE
i 1 1
E . = . ¢
< 1 g ws = Wy i :
/| sl LEVEL 7 INTERIORS - 430-9/18 !
: - |
B 1
OVED 15 DAY ! ! -
‘ ‘ ‘ | -“3-' ke O . LEVHL 6 INTERIORS - 4/15-9/3 } : 1
B ' J —— 0 LA DECK ~200) 3 H ! s
' i ‘ Fi : I 2 ‘____4 u; 5
\ \ | | EVEL 5 INJERIORS - 3§1-8/18 .
] = v . : : ' — S — e $
1 . S SYSTEN - 190311 LEVEL 4 INTERICRS - 3/14-8/
‘ l | n,-..)-:?-;: POUR 42 YR A
’ ! 1 | D rid g EVEL 3 INTERIORS - 2/97-7117 5
1 i ] i 2 omox moum +4
2 S i Rl B =han , - } wes d |
' - : } - ; g $
f | ‘ .
| ESEETRE . : ‘ l LEVRL 2 INTERIJRS - 21174 v
) ! ! ] 4 4 ) . —_ i iy »r-;_.\.' $ +
= i 1 I = =t S . . =
R TN | Y | Rkd e 5
savsarremceck | 111 % L \ECAST ONLY - LEVEL 1 INTERIORS - 2/16§7122
! POUR LEVELS 14 (4l | 4 1292€ ] ] - )
Sitew tings | . i H newoy &4
AUGUST CEPTEMEER OCTOUBER SOVDGEER | | D JANUARY  FEERURRY MARCH L -5 AN T JUNE TOUEY || |- ADGUST snninn
2013 2013 2013 2013 20 2014 2014 2014 214 2014 2014 1014 2014 2034

| S— T |

—_— RS i'l(iF hookup - Penthouse ! ||
P T

“ *ALL DURATIONS SHOWN
: Adverse Weather Days ARE WORKING DAYS (NOT
. oot 1ng CALENDAR)

|

PENTROOSE
s N Laiiaiiies
I OVIRuAD ROUGH/FULL SEICHT WALLS I c:cevorx/lazcacape




What LEAN Processes Worked on this Project?
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UCSF Block 25A
Choosing By Advantages - Access Flooring Anchorage System

Number  Revision

AF 001

Date
11/15/2013

Access Flooring Anchorage Review

Facilitator
R&S - Matt Jackson

Collaborators

UCSF, R&S, WRNS, R&C, PSl, Tate, Brandow & Johnson, MaryAnn P, Chuck T

Approved By:
Michael Bade - UCSF

Approved Date:

FINAL

SECTION 1 - OBJECTIVE

[Utilize Set Based Design'and Choosing by Advantages to develop and select best option for the UCSF 25a access flooring anchorage] P51 QG Test " Quy of Test
esting | TOTALADD TO D/B CELQC/Testing
Imethod.We will select the best and most-cost effective access flooring anchorage method based on the projects current design Level 1 Level2 Level 3 Level 4 Level5 | Level6 Level 7 ROM = ROM TOTALADD TO UCSF | (pedestals or Notes
(MEP Systems, pedestals, etc.), UCSF criteria and schedule milestones/durations. anchors)
PSI - 2 ppl/week for 13 weeks; CEL -
A: Adhesive $0 $0 $0 $0 $0 $0 $0 $104,000 $104,000 $11,064 $115,064 3,124 85/hr, 12 tests/hr, 3124 tests per CSP-T
O DL test; based on 5 failures per floor
. 10% of anchors tested per floor (torque
The project schedule indicates.the decess floor systems will tart installation in early February 2014 The procurement time for the
2l sy ystems Wi start fon i early February '€ procu \me 1ol 136,706 82,921 $114,355 $114355 | $114,203 | $114,203 $58,686 $19,623 $755,052 $55,250 $810,302 15,600 |test); assume 2.5 mins per test; CEL
level one access flooring system/tiles (nurazzo and cork finishes) is 12 weeks. In order to ensure there is no impact to the project 55 e
construction schedule, the material must be ordered by November 15, 2014. Therefore a selection of the access flooring o o
anchorage method must be selected and notice to proceed be given by the end of the first week of November, 2014. Note a $136.706 st12.008 $120053 s100s3 | $120053 | sismsen so073s s19623 —— so9m3 —_— arse m“f‘_" anc! °'25 ;“‘E per °‘:_'(C‘;“‘“E
deferred approval package must also be completed and submitted /reviewed by mid November 2014. ¢ i’ ¢ ¢ ¢ g 4 4 4 4 G 4 ;‘/:‘ assume 2.5 mins per test;
r
SECTION 3 - ANCHORAGE DESIGN OPTIONS & ISSUES anchor 1/3 of floor; 10% of anchors
D: Adhesive with tested per floor (torque test); assume 2.5|
OPTION A: Cantilevered Pedestals with Adhesive (Basis of e $45,569 $27,640 $38,118 $38,118 $38,118 $38,118 $19,562 S0 $245,244 $18,417 $263,660 5,200 mins per test; CEL 85/hr; PSI QC time
Design) built into cost per floor
Description Description
utilize seal bond 95 adhesive for structural anchorage hilti TZ anchors (3/8" x 2'); 2 anchors per pedestal (all SECTION 5 - CHOOSING BY ADVANTAGES
adhesive anchorage utilized on all levels hilti TZ anchorage utilized on all levels Scoring System Schedule Impacts o — Confidence of Future Flexibility
reference pedestal cut sheets for details reference pedestal cut sheets for details 5 - Very Good Cost-all - i Impacts with other Systems | - "**"" | confidence of Structural Design -all Structural (under floor Overall Total - all
o || e sl (e e | el agreed performance (long |  systems)-all agreed hetes
Pros: Pros: 4 - Good impacts) - all agreed agreed tarm) - all agrend o
Basis of design, no additional design changes timely QC and testing during construction 3 - Fair (T 4 3 5 2 4 25 5 255
Schedule Impacts are minimal (approx. 10 days) meets longevity requirements 2 -Poor
Coordinated with rebar and MEP under floor systems minimal coordination with MEP under floor systems 1-Very Poor B s B B A s s »
Long term flexibility for future under floor system tenant Long term flexibility for future under floor system tenant
improvements. improvements
0 Mechanical anchorage points, Approx. 78,000 adhesive  |cons: ! ! ! N 4 ® 2 1
ancharage points (pedestals), Basis of design : Adhesive wi
g€ points (p ) Basi ® Added cost of system DIACHEE eIt 3 4 4 4 4 4 5 28
Cons: Backup

added cost of QC and testing

Qc/testing program to be developed and accepted
Quantity of pedestals to be tested per CSP-T method
mitigation of QC/installation errors

schedule impacts (approx. 10 days)

Confidence of long term structural performance

added cost of QC and testing

extensive rebar coordination and mitigation of rebar hits
Potential impact of MEP system redesign

Impacts to schedule (approx. 20 days)

Approx. 156,000 mechanical anchorage points (2 anchors per
pedestal)

SECTION 4 - COST ANALYSIS

Selection:

ustification

OPTION D: Adhesive and Mechanical Anchors Hybrid (add
mechanical anchors at limited number of pedestals as back up

‘Option D - reference email from UCSF
R&S will work with PSI on tapcon option if possible.

Option A and D were selected via highest scores in the CBA scoring above

Cost of Options A and D are better than B and C
Options B and C costs are to high per Michael Bade

SECTION 6 - SELECTION AND CONCLUSION

system) 0 0
Description Description What Who Promise Date Outcome - Comments Status
L1-12 - Hilti TZ anchors (3/8" x 2") 2 per pedestal utilze seal bond 95 adhesive for structural anchorage Template out to team R&S 10/30/2013 complete
12- 17 - 4 way bracing w/ Hilti T2 anchors (3/8" x 2°) adhesive anchorage utilized on all assumed Team to respond Al 10/31/2013 complete
reference pedestal cut sheets for details resisted); anchor 1/3 of pedestals on each floor Revise A3 template with feedback RES 11/1/2013 complete
Pros: reference pedestal cut sheets for details [All review input, respond to items with comments Al 11/4/2013 complete
timely QC during construction Pros: . Update A3 with all comments and send to tea for a&s 1/a/2013 complete
meets longevity requirements Long term flexibility for future under floor system tenant decision making
Cons: improvements Meet to discuss A3 @ 11am UCSF 11/5/2013 UCSF to review A3 and make final selection Complete

coordinated with MEP under floor systems SECTION 8 - FOLLOW UP (PLAN - DO - CHECK - ACT)

Added cost of system ! -

No QC program required Outcome: UCSF Selected option D. Updated Plan: Status
added cost of QC and testing minimal coordination with MEP under floor systems T RES o follow up with CEL on inspection costs, rates, inspection type etc. Complete
Impacts to schedule (approx. 30 days) 21':'5'“3‘ cost of testing Plus Delta: good team work, good A3 review process,all ot toreview lloptions/ssues, several sessions held to ; L";t":;clgxtz;"‘izm: o5 o design oo BT i Tollow up Wi F&C Z:::z:z::
extensive rebar coordination and mitigation of rebar hits  [mitigation of QC errors continue to update A3/CBA Score and discuss systems, collaborative process, decision making was more efficient than 4 10% testing, what happens is one fails? address in QC plan (add anchors, use CSP-T, =44) complete
Potential impact of MEP system redesign Impacts to schedule (approx. 15 days) sending everything via etter and or emal,issues were worked ot on the spotin lieu of drawn out process 5 R&S to provide final A3 by Friday complete
[Added 45 degree kickers that extend in 4 directions per [Approx. 52,000 Mechanical anchorage points, Approx. 78,000 3 use CSP-T testing on option D? R&C and R&S review -n lieu of testing 10%; got option from R&C complete
pedestal (on 90), approx. 16" in access flooring bays adhesive anchorage points (pedestals) Lessons Learned: A2 rocess worked wel, team work and working ses1ons helped decision making proces, CBA and 7 UCSF to make selection by 11/11/2013 _ _ complete

cor Booet Do Koen selotions focted and on etk . Conference call with WRNS, R&C, R&S, Mary Ann to discuss AF submittals (product, review, turn around angoing
|Approx. 47,840 anchorage points (4 anchors per brace) time, etc. need to order first floor by 11/15.
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* Walters and Wolf design build skin subcontractor

— Brought on very early in proposal phase

e 361 panels

— Precast
— GFRC
— GFRC window box (up to 12x36’)

 Corrugated metal panel penthouse skin
* Plaster soffits and parapets

e Torch down roof
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361 Skin Pane

[ T I B L R Ny .
| [ '-"'1- | :
i-.‘:: "‘T" "< I, bg |s e, \_~-‘u(
e (il 0§ L"l




Offsite Fabrication

* GFRC Panels

* Glazing

* Metal Panels

* Caulking

* Curtainwall insulation

* Aggressive lean practices in shop allowed for onsite
schedule acceleration
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Field of Panels
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Access Floor System Overview

e Subcontractor - Partition
Specialties Inc.

* 66,500 Floor Tiles (9,500/floor)
e 78,000 pedestals (12,000/floor)

e Panel Finishes

— Carpet
— Nurazzo
— Cork

— High Pressure Laminate
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The “BIG ROOM”
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Big Room: Weekly Work Plan/Sequencing
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ADVANCED TECHNOLOGY
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PULL Scheduling
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PULL Scheduling (con’t)
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PULL Scheduling (con’t)

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

* Underground/excavation/footings/SOG

e Building structure — going vertical -Bonus — completed Takt
time analysis to form and pour a concrete floor plate — to
meet a 5 day pour sequence — 15 days to complete a floor

* Interiors, 1<t floor - A typical floor ended of being a set of 3
phased working sessions because the first pull scheduling
session confirmed we needed to rework construction
sequences to improve our construction schedule durations.

e MEP startup and commissioning
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Legend Mission Bay Block 25A
Form Typical Cycle With Crane Durations
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EXAMPLE OF 5S




QUALITY MANAGEMENT
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QUALITY MANAGEMENT
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Quality Program Overview

*Floors broken into 3 sectors to create small sections for
inspections

—One piece flow
*Pre-inspection and quality check lists

—Development

—Management

—Evolution
*Daily quality walks and QC map distribution
*Quality maps housed and tracked in BIManywhere software
*Model/Quality review, issue tracking and resolution via
BIManywhere
*Quality maps reviewed in sub meetings
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Quality: Built-in Quality

UCSF 25A

INSPECTION TRACKING METRICS

UPDATED - 7/28/2014

THRU CONFIRMED, RETURN INSPECTION NUMBER 813 (SOME
INSPECTIONS STILL OPEN IN THIS RANGE); INSPECTIONS
OVERALL UP TO 966

SUMMARY (OVERALL TOTALS)

TOTAL INSPECTIONS: 734 PASSED INSPECTIONS: 720 FAILED
INSPECTIONS: 14

PASS RATE:
98.09%
BREAKOUT (MAJOR PHASES)
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Quality: Built-in Quality

STRUCTURAL TOTAL INSPECTIONS: 211 PASSED INSPECTIONS: 203 FAILED
INSPECTIONS: 8

PASS RATE: 96.21%

EXTERIOR SKIN

TOTAL INSPECTIONS: 42 PASSED-INSPECTIONS: 40 FAILED INSPECTIONS: 2
PASS RATE: 95.24%

MEP / FIRE SPRINKLER

TOTAL INSPECTIONS: 243 PASSED INSPECTIONS: 236 FAILED INSPECTIONS:
7

PASS RATE: 97.12%

SITE

TOTAL INSPECTIONS: 10 PASSED INSPECTIONS: 10 FAILED INSPECTIONS: O
PAss RATE: 100.00%
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LAST PLANNER SYSTEM ™

LAST PLANNER

THE VALUE WE SAW WITH LAST PLANNER ON THIS
PROJECT WAS TRUE TO THE LAST PLANNER MODEL

* foremen & superintendents
committing to what “actually “

can be committed to within that
week.

48
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LAST PLANNER SYSTEM ™

LAST PLANNERS BEING “FORCED” TO LOOK AHEAD —

“l HIGHLIGHT ‘FORCED’ BECAUSE THIS PROCESS STILL
DIDN’T COME COMPLETELY ORGANICALLY — SUBS
WOULD TEND TO WANT-TO “BLOW OFF” KEEPING UP
WITH SETTING COMMITMENTS AND LOOKING QUT IN
FRONT OF THEIR WORK. THE SUBCONTRACTORS LIKE
THE IDEA OF THE COMMITMENTS. BUT ONCE WE GOT
SUBS TO SEE IT VALUE AND SEE THAT THESE
COMMITMENTS (USING THE POST-IT PROCESS FOR
TRACKING), IT BECAME A SOURCE FOR DIALOG AND
NEGOTIATIONS TO GET WORK DONE WITHIN THAT
MILESTONE PERIOD.” PM FOR THE DESIGN BUILDER |

ADVANCING HEALTH WORLDWIDE ™




PERFORMANCE INCENTIVES

ACCORDING TO THE DESIGN BUILDER, INCENTIVES DO PLAY A
PART —BUT OVERALL A SMALL PART . MOST OF THE LAST PLANNERS DIDN’T
EVEN KNOW THAT THERE WAS MONEY ON THE LINE....THE DESIGN
BUILDER TRIED HARD TO MAKE THE LAST PLANNER PROCESS TO REALLY BE
ALL ABOUT HOW IT CAN IMPROVE THE COMMITMENTS ON THE PROJECT
AND BE MORE EVOLVED AND MORE SELF AWARE HOW ONE TRADES WORK
IMPACTS OTHERS.

* BUT TRACKING COMMITMENTS DOES IMPROVE THE SUCCESS TO THE
OVERALL PROJECT. BUT IT IS ALSO AN EDUCATION — TO MAKE SURE
FOLKS AREN’T OVER COMMITTING. THAT IS OUR BIGGEST “VARIANCE”
TRACKED.

AS IT RELATES TO THE MILESTONES PART OF THE INCENTIVE PLAN:

“| FEEL THAT THIS PART OF THE INCENTIVE PLAN IS MORE SUCCESSFUL
BECAUSE SO TANGIBLE TO THE SUBS — EVERYONE CAN RELATE TO A

COMMITTED MILESTONE .” PM FOR THE DESIGN BUILDER
50
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Overall guidance, tips, lessons learned to implementing LEAN
processes and principles on the project

. TRAINING AND EDUCATION WILL GIVE YOU YOUR
BIGGEST EARLY SUCCESSES

® TRAINING FOLKS.OVER TIME TO UNDERSTANDING THE
FUNDAMENTALS AND BIG PICTURE EXPECTATIONS TO
MAKE SURE WE ARE SUCCESSFUL

* FORMAL TRAINING OF LAST PLANNER & PULL
SCHEDULING

* NEED TO CONTINUALLY CHECK THE TEMPERATURE TO
CONFIRM SUBS ARE ACTIVELY UPDATING
COMMITMENT
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Overall guidance, tips, lessons learned to implementing LEAN
processes and principles on the project

“DON’T LET THINGS GET ON AUTOPILOT — FOR
EXAMPLE WITH LAST PLANNER — DON’T TAKE
ANYTHING AT FACE VALUE, ALWAYS CONFIRM THAT
THEY CAN MET THAT COMMITMENT (DON’T JUST
ASSUME JUST BECAUSE IN BACK LOG THAT IT WILL BE
DONE)....SO MAKE SURE AND REVIEW BACKLOG

ALSO.”
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LEAN Lessons and Successes on the Project

* COMMUNICATION AND CONTINUOUS DIALOG IS KEY TO
THE SUCCESSFUL PROJECT

HAVING A WAY TO TRACK SUCCESSES HELPS TO BUILD
TRACKABLE MEASUREMENTS TO GIVE THE TEAM A CHANCE TO
REFLECT ON WHAT WE NEED.-TO IMPROVE ON

LESSON - JUST BECAUSE YOU USED TOOLS ON A
PREVIOUS PROJECT DOESN’T MEAN THEY WILL WORK THE SAME
ON THE NEXT PROJECT... ALWAYS REEVALUATE HOW YOU ARE
GOING TO APPROACH A PROJECT. SUCCESSES ON ONE PROJECT,
LIKELY WON’T BE THE SAME SUCCESSES ON THE NEXT PROJECT.
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LEAN Lessons and Successes on the Project

FOR EXAMPLE, WE STARTED THIS PROJECT TRACKING LAST
PLANNER WITH THE SAME TOOL AS A PREVIOUS PROJECT. AND
IT JUST DIDN’T WORK, THE DESIGN PHASE REALLY LENT IT TO
TAKING A DIFFERENT APPROACH TO TRACK

COMMITMENTS. AFTER REVAMPING HOW WE LOOKED AT LAST
PLANNER AND BROKE UP. THE PROJECT INTO “TEAMS”, WE
COULD APPROACH EACH TEAM INTO DIFFERENT WAYS TO BE

SUCCESSFUL
* Design/BIM
* Construction
* OAC team (the overview/big decisions, etc.)

e Start up/commissioning
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LEAN Lessons and Successes on the Project

WE KEPT TRACK OF THE BIG WINS
O MET OR BEAT ALL MILESTONES COMMITTED TO

O MAINTAINED OVER AN 80% PPC TRACKING
BETWEEN PHASE 2 & 5

O FOUND A WAY TO BUILD THE STRUCTURE PER THE
SUBMITTED CONSTRUCTION SCHEDULE — TOPPED OUT
12/28/13
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LEAN Results Reflected in the Project
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LEAN Results Reflected in the Project
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LEAN Results Reflected in the Project
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Departmental Lean Process
Improvements

SPRING/SUMMER 2014 PROGRESS REPORT

UCSF CAPITAL PROGRAMS

60
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, "_'UC.SF Capital Programs Lean Process Improvement

e UNHAPPY CUSTOMERS — PROJECTS “TOO
EXPENSIVE, TOO TIME-CONSUMING”

<®  STRESSED-OUT STAFF — “TOO MUCH TO DO, SURLY
| CUSTOMERS, TOO MUCH RED TAPE”

* RISING WORKLOAD

* COMPLEX PROJECTS — EVEN SMALL PROJECTS ARE
COMPLEX

° ENVIRONMENT OF CHANGE IN THE INSTITUTION
°* DECIDED TO EAT OUR OWN COOKING

61

ADVANCING HEALTH WORLDWIDE ™




First Steps

ENGAGED LEAN MANAGEMENT CONSULTANTS (HAYLEY &
ALDRICH)

BEGAN FORMAL PROCESS IMPROVEMENT EFFORT

INSTALLING NEW BUSINESS SYSTEM — VEHICLE FOR
PROCESS IMPROVEMENT OF BASIC BUSINESS PROCESSES
(WILL INCLUDE E-COMMERCE RELATIONSHIPS WITH
CONTRACTORS; SUBS, CONSULTANTS, AND SUPPLIERS)

REACHED OUT-TO CUSTOMERS

REACHED OUT TO STAFF
HAVE SEEN POSITIVE RESULTS 62
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\\I\%/
THINGS WORKING WELL SEZ

/V,\lk\
Customers Staff & Directors
* Excellent architects & e Strong knowledge on team,
designers. Several strong always someone who can help

PMs and analysts. * Able to conceptualize and

 Many great projects provide complete complex projects.

the desired outcomes e Everyone chips in — staff get

* Timely, transparent along well

communications * Highly skilled analysts provide

* Construction is well good PM support
managed
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THINGS WE NEED TO IMPROVE

Customers Staff & Directors

Lack consistency in PM
methodologies

* Inconsistent quality by PMs

* Close out 2+ yrs. & hold
funds  Many processes “get in the way”

* Too much waiting e.g. closeout

* Too costly, unrealistic * Approval bottlenecks

budgets  Complex processes used for both

e CPis understaffed small & large projects adds cost

e Staff absorb hours to get job
done

ADVANCING HEALTH WORLDWIDE ™




LEAN APPROACH GAVE US A PLAN:

Improve Each Element For Higher Performance

1. Strategy: continual PDCA of customer needs,

transparency, new business system, define department
roles

2. Work & Management Processes: systematically
streamline, improve delivery models, support with
business system

3. People: Hire to fill the gaps in capabilities & drives,
improve capacity with process change

4. Structure: Reshape reporting relationships
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Initial Results

 Response to customer work
order went from 4 weeks to
1 week

e PMs taking over project
assignments with guidance
from Dept. leadership

e Effectively cut steps from key
processes such as project
startup

ADVANCING HEALTH WORLDWIDE ™



A Few Lessons Learned

START WITH A SHARED UNDERSTANDING OF THE GOALS, CURRENT SITUATION AND
PROBLEMS; IF YOU DON’T FOCUS ON WHAT IS MOST IMPORTANT YOU MIGHT IMPROVE
THE WRONG THINGS

GET THE RIGHT PEOPLE INVOLVED — INCLUDE POLICY AND DECISION
MAKERS, STAFF, CUSTOMERS, SUPPLIERS - CHALLENGE ALL OF THEM AND
HELP THEM IMPROVE. SELECT AN IMPLEMENTATION LEADER.

TRUST PEOPLE DOING THE WORK TO UNDERSTAND WAH (WHAT
ACTUALLY HAPPENS) AND TO DEVELOP SOLUTIONS; LOOK
FOR WASTE AND FOR POSITIVE DEVIANTS

IMATCH STRUCTURE TO PROCESSES TO RESOURCES
TO CUSTOMER NEEDS TO STRATEGY

Continuous
Improvement

y
§ )
1 4I
b e
-

ENGAGE PEOPLE TO UNDERSTAND THE BIG PICTURE;
THEY WILL DEVELOP OWNERSHIP FOR LONG TERM SUCCESS
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Questions?
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