AMERICAN INSTITUTE OF ARCHITECTS 2015 TAP INNOVATION AWARD

GREAT PROJECTS ARE EXECUTED-BEST WHEN THE OWNER-ARCHITECT-CONTRACTOR TEAM DEVELOPSA-
HIGH LEVEL OF TRUST AND COLLABORATLION BETWEEN-ALL PARTIES, AND LEVERAGES THE EXTENSIVE

THIS IS OUR STORY.

OHSU/PSU/OSU COLLABORATIVE LIFE
SCIENCES BUILDING and OHSU
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CLSB + SKT

« Elevator subcontractor DENTAL CLINIC

* Envelope, Window, Curtain wall subcontractor

* Metal panel subcontractor RESEARCH LAB

RESEARCH LAB SKOURTES TOWER

Project Information Partners and Teamm Building Information
*OWNER Architects Building Engineers Owner’s team *$230,000,000 GMP construction budget
«Oregon Health & Science University « Executive Architect *Structural Engineer *Owner’s Representative *650,000 gross square feet
«Portland State University « Design Architect *Mechanical Engineer * Geotechnical Engineer * 12 story north tower
* Oregon State University e Laboratory Planner e Electrical Engineer * Environmental Engineer 5 story south tower
¢ 2.4 acre brown-field site ¢ Dental School Planner ¢ Plumbing Engineer * Equipment Coordinator 4 story central atrium
¢ Project awarded in April 2011 e Landscape Architect * Civil * Commissioning Agent *421 space 2 story below grade parking
*Occupancy July 2014 *AV/D/IT * 400 seat tiered lecture hall
* LEED Platinum Certified * 200 seat dividable tiered lecture hall
¢ District System ready Consultants Specialty Engineers * 150 seat tiered lecture hall
*Envelope / Window «Vibration Isolation * 360 seat dividable flat learning studio
Program ¢ Roofing  Atrium Fire CFD Modeling * 60 seat flat learning studio
*Medical research laboratories *Signage *Wind CFD Modeling * Specialty microscope imaging suite
*PSU science teaching laboratories * Cost Estimating * Traffic
* Specialty microscope imaging suite ¢ Acoustics  Corrosion
* Medical school- simulation *Building Code *Power / Empacity
* Medical school- clinical / patient skills ¢ Accessibility *EMI / EMF
* Nursing school components *Door Hardware
* OHSU School of Dentistry
*OSU College of Pharmacy Contractors
e Lecture halls « Construction Manager / General Contractor
* Flexible classrooms *Best value early procurement subcontractors
* Parking garage *Mechanical subcontractor
* Student support * Electrical subcontractor
* Building support * Plumbing subcontractor _
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Building program organization.




DESIGN SUMMARY

CLSB/SKT, as the project is
known, consists of a 12-story
north tower, a five story south
tower and an atrium circulation
area containing a total of
650,000 square feet of medical
research laboratories, academic
teaching laboratories, state

of the art medical simulation
education spaces, multi-use/
multi-functioning classrooms,
conference rooms and lecture
halls, retail spaces, a two level
below grade parking garage and
academic support amenities.
The upper five stories of

the north tower contain the
relocated OHSU School of
Dentistry that includes patient
clinic spaces, specialty dentistry
operatories, professional
dentistry continuing education
spaces and academic faculty
offices. The south tower houses
the relocated OSU College

of Pharmacy, complete with

a multimedia lecture hall,
classroom spaces, conference
rooms and academic faculty
offices. Also located in the south
tower is a clinical healthcare
simulation program that includes
fully fit-out exam and procedure
rooms.

The design focuses on setting
the state for the new OHSU
campus on the south waterfront.
The dynamic architecture speaks
to the vibrant student and
research population, focusing

on creating common spaces for
informal collaboration and cross-
pollination across populations
and fields of study/research. The
design places and emphasis on
daylighting and views from public
spaces that allow for “teaching
and research on display.”
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The project is one of only two new constructions larger than 500,000 gross square feet to achieve LEED Platinum.
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SUMMARY

The design and construction

team chose to colocate
throughout the project.
During design, as many as 30
Architect, Owner, Contractor

ORACLE N"‘-.

¥

and Engineering team members ecotect™

were colocated in the architect’s

offices. During construction, AGRY ‘/ Studio
this same team was colocated e SMma rtSheet

at the construction site in

job trailers. This colocation,
including the robust internet
and server connections to allow
interaction with out-of-area
consultants, was key to the
success of the project.
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bluebeam:

AUTODESK
NAVISWORKS < <

Newforma. i o

- Dropbox
<" onehub 33

GoloMeeting

cimpx

In the marketplace, there is

an overwhelming selection of
technical tools. The trick is to
select the proper tool for each

use and circumstance, achieve

X An Owner/Architect meeting within the colocation big room at the Architect’s Design collaboration and technology software.
buy-in from stakeholders and

office during design.

implement it across the entire
project team. For CLSB/SKT,
many tools were selected, each
with their specific use. A few
of those tools had deep and
profound impacts, enabling
the team to use real-time
document and decision-
making updates to successfully
deliver the aggressive project
on schedule and on budget.

SharePoint Stu C!:)

Newforma. \/smartsheet R REVIT

With 28 design team firms AUTODESK
in ten states throughout NAVISWORKS
twelve different cities, the @ AutoSPRINK

o s § VRN
use of modeling software, file ’ I .j
exchange software, cloud-based Builder
collaboration technology and blue . -
document management tools SB Trimble DuctDesigner 30
were critical to the project’s _
e — GafoMecting A AUTOCAD MEP

The field superintendent discusses a coordination item with the architect team in Construction collaboration and technology software.

the colocation space during construction.
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3D model showing components of a system.
In this example, the structural model.
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Revit was used to convey many design
ideas from renderings, program layout to
constructability studies.

Design concept rendering of an

atrium bridge. Constructability study showing the confluence of several

complex building components.
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Smartsheet utilized during design.
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3D model hand-off schedule.
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As each subcontractor prepared
their layout, coordination,
submittals and shop drawings,
the team once again assembled Planning for later trades prevented rework in the field.
for weekly meetings to resolve
modeling conflicts. Each anchor
point, bolt, rod, pipe assembly,
connection point, material and
object was scrutinized against
other subcontractor information.
Since the team could see all of
the pieces at once, they could
develop ways in which to work
and integrate with their trade
neighbor. Subcontractors had
the confidence that installed
work was accounted for

and coordinated with their
subsequent work.
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Navisworks model showing building components. Sprinkler pipe installed. Duct work integrated.

This process of checking

and then verifying building
component integration led

to several innovations that
benefited the owner and
therefore the project. Plumbing
systems could be unitized and
fabricated off-site in factory
controlled settings and then
delivered to the site and
installed. Duct work could

also be pre-fabricated off-

site, delivered and installed
with minimum rework. Each
piece had a specific location
including straight runs, \
bends and elbows, offsets
and ‘tight squeeze’ locations
adjacent to other building
elements. The team achieved
record installation rates while
increasing quality, safety and
generating approximately 15%
cost savings.

Pre-fabrication allowed for both time and cost savings.
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The f-lse of specific t'eChn(’lOg'eS ; Pre-fabricated pipe rack sections ready for Installed duct work and pipe racks with
(Revit and then Navisworks) Pre-fabricated duct work sections ready for installation. connection to other pipe rack sections.

made this process possible. installation.



CONSTRUCTION LAYOUT

Five months before the program

and interiors documents were

due to be issued, the Contractor

approached the design team
with an opportunity to save the
Owners money. If the anchors
for the Mechanical, Electrical,
Plumbing and Fire Protection
overhead work could be cast
top-side into the concrete slabs
rather than drilled in via lifts
later, it would save the project
nearly $1,000,000. In order to
do this, the team would need to
lock-down the locations of the
interior partitions and design
the routing of the MEP systems,
then hand off the 3D electronic
model to the Contractor and
Subcontractors for hanger
location determination and
field surveying/placement. The
design team agreed to a “lock-

down” schedule, working closely

with the Owners and Users to
verify then model final partition
locations and MEP layouts,
starting at the bottom floor

of the 14-story building and
working progressively upwards
in two-week increments that
stayed just ahead of the
concrete pour schedule. No 2D
drawings were issued; this was
all done via the 3D model.

This innovative and highly
collaborative “just-in-time-
delivery” approach highlighted
how trust-based teams that
leverage technology can drive
real cost savings to Owners.
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Full MEP Navisworks model. The anchor rods and mounting racks were modeled. This information
was then exported to a survey program.

Anchors installed from the top of the forms. These were installed
with information from the model and input into a survey program.

N
\N — Installation of the MEP system anchors from the top of the form
Installed systems using pre-installed anchors. Subcontractors had confidence that the cast-in anchors would was a tremendous cost benefit for the owner.

be where they needed them to be weeks or months later.
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The team used an all-electronic
construction administration
process. All RFIs and
Submittals were submitted

and reviewed electronically.

In order to avoid the need

to consolidate comments or

forward documents in a chain ] — - B 2 - studiobluebeam.com
of custody, the team used ~NHr— - ] | e T Home | M Session
BlueBeam Studio to create [E] DRAFTinal pdf / ' R A e e | R Leave
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comments were made by who, % CLLSB PA033 August Limite.. : e
and when they were made. [B) CLSB PA 033 August Combi... %/ . A
This allowed for an extremely SORE SUMHSRY SITERL Ty Ty N
efficient review and response A
process by the architects,
consultants, and owner )
coordinators. )
* -
. . - + Document:
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— EEER - 5000 .

of 8.8 days, remarkable for
a project of this scale and
complexity.
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Cloud-based submittal review software allowed simultaneous review and comments, logging activity by all participants.
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Contractor Request For
Information.

Contractor Request For Information.

A

Information can be accessed quickly in
the field through the use of kiosks.
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Shop drawings.
Engineer’s drawings accessed from floor

plans.

0 & M DOCUMENTS - SECTION 23 00 00
o

TR P
5104 M DOCUMENTS TARLE OF GOMTENTS- DIVEBON 22

Specifications. Operations & Maintenance
information.
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Without a strong teaming
attitude and proactive
management of communication
and information, combined
with leveraging technology and
cloud-based software tools,
the project schedule would
not have been achieved. In
the end, the combination of
industry modeling technology
(Revit and Navisworks), cloud-
based task-management

and documentation tools
(Smartsheet) and document
management and mark-up
software (Bluebeam) allowed
the project team to achieve a
large, highly complex, mixed-
program, multi-owner project
on an extremely fast-track
schedule.
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Process and collaboration were
everything. Choosing the right
technology tools for the right
process was equally critical.




