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Brutalism + the Public University: Past, Present & Future
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Goody Clancy: 60s and 70s Era Lab Buildings
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Renewal requirements:

Modern labs for teaching
and research
Collaboration/work spaces
State-of-the art systems over 1 million square feet

Optimize envelope
performance

Phasing for budget and
minimal swing space
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https://en.wikipedia.org/wiki/Building_materials
https://en.wikipedia.org/wiki/Structural_engineering

BUILDING REUSE IS CLIMATE ACTION!
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Global Building Sector Emissions

\

BUILDING INDUSTRY
OPERATIONS
28% Global 002
Emissions TRANSPORTATION
BUILDING by Sector
MATERIALS &
CONSTRUCTION OTHER

11%

:-I_IFE CYCLE ASSESSMENT | © GOODY CLANGY

DATA SOURCE: ARCHITECTURE 2030

4 | APPROACHES TO RENEWING BRUTALIST-ERA LAB BUILDINGS



Global Building Sector Emissions

IIIIIIII
OOOOOOOOOO

Global CO2

, Emissions
UUUUUUUUU



The Problem and the Opportunity

Between now and 2060, the world is projected to add 2.5
trillion ft? of buildings, or an area equal to the entire current
global building stock.

Reusing and retrofitting an existing building can result in a
70%-85% reduction in embodied carbon emissions
compared to new construction.

BRUTALIST-ERA LAB BUILDINGS



The Bigger Picture

Raw material extraction causes over 90% of biodiversity loss
and water stress around the world. Driven by construction,
extraction is expected to double by 2060.

— OECD - GLOBAL MATERIALS OUTLOOK TO 2060
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Available Tools and Data
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C.A.R.E. Carbon Avoided: Retrofit Estimator
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American Institute of Architects
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C.A.R.E. Carbon Avoided: Retrofit Estimator

What it Does

Evaluates total carbon
emissions of existing
building reuse compared to
new construction

BRUTALIST-ERA LAB BUILDINGS

Who it’s For

Public officials
Planners

Preservation officers
Building owners

Real estate developers

Building industry professionals
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Results: Total Carbon Emissions Comparison
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Results: Carbon Emissions Over Time

Cumulative Emissions Over Time
—Do Nothing to Existing Building —Retrofit Existing Building —Build New Replacement Building
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The Time Value of Carbon
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Approaches to Energy Systems
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Approaches to Mechanical System Renewal

Ductwork Doesn’t Fit

New Pathways

BRUTALIST-ERA LAB BUILDINGS
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Chemistry Building Rehab
SUNY Stony Brook University

Phased Renovation of Hood-
Intensive 1973 Research and
Teaching Building

= 5 phases to be constructed
over 10+ years

= Complex choreography of
internal swing space

= Phase 1: mechanical
infrastructure and expanded
penthouse
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New Curtainwall
Green Roof

New Penthouse

New Window
Openings

Iding Envelope
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18



Case Study:
Our Investigation
Process

= Field verification of existing
documentation

= Documentation of conditions to
enable accurate cost modeling

= Blower-door test for infiltration

= Visual survey plus exploratory
demolition to validate wall
assembly as needed

= Thermal imaging
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Envelope Retrofit
Process

Analyze Performance of Existing
Envelope

THERM modeling, WUFI, Energy
Modeling

ldentify Weak Links

Glazing, window frames, exposed
structure

Improve Envelope Performance:
Increase Effective R-Value
Improve Airtightness

Reduce Heat Loss through Glazing
and Thermal Bridges

Avoid Unintended Effects

Condensation, corrosion, mold Exterior Wall at Floor Slab
growth

APPROACHES TO RENEWING BRUTALIST-ERA LAB BUILDINGS
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Case Study:
Our Analytical
Process and Tools

Gant Science Complex, UConn

= Hygrothermal Analysis

= Thermal modeling

= Energy Modeling

= Building systems considerations
= Life Cycle analysis

= Multiple facade options

= Wall repair mockup

BRICK ASSEMBLY W/ OPEN-CELL INSULATION CONCRETE ASSEMBLY W/ OPEN-CELL INSULATION
NORTH-EAST FAGADE RESULTS. NORTH-EAST FACADE RESULTS

{ T

Point
Relative frequency

below thawing (32°F)
& below freezing (23°F)

Exploratory/Mockup
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Existing Conditions Interior Insulation

Thermal Modeling

Exterior Wall Cladding Alternatives

Overclad Curtain Wall

Rainscreen Cladding

R-21.0

R-22.0
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Top Ten Operational Carbon Savings Measures
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Envelope End-of-Life
Replacements

Zone-Level HVAC
Upgrades

. Envelope Upgrades

Primary Energy Source
Potential



Carbon Payback Period

10

Years

Spray Foam (for
reference only)

Mineral
Wool

SIPS

Wood
Fiber
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Envelope End-of-Life
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= TramsHorm & wWork-lrse sciehce
building into & campus-witde
imi} with new collaboration and
gathering spaces throughout the
building at multiple scales

= Remodel an inward-focused lab

building irto an extroverted, multi-
disciplinary academic complex

@& ENERGY

* Reduce demand for space heating by
B0% and totel anneal energy
consumption by 32% over code
baseline through envelope upgrades,
low-energy [ghting, and new HYAC
systems utilizing demand-controlied
ventilation & heat recovery tech
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A

() EQUITABLE
COMMUNITIES

Improve wayfinding on the ground
floor to give clarity to the circulation
and increase buikding porosity

* |ncrease visual connection between
occcupants and the cam pus through
larger Eround & plaza level DpERings

Y

) ECOSYSTEMS

»  Link the comples to the adjacent .
campus Ewoodland cormidor”

= Transform the under-utilized Hﬂﬂ u
deck into an uutdn-urnmeri“t‘_r

»  Itilize native, drought resistant plants
in the landscape design ]

.Eﬂ_l-l e RNl |
% [T iy

Firsl =kaer

WELLBEING

®  Enli@ance IHH:IFH'I'[ thermal comfort
by reducing air infiltration throngh
the envelope from 160 cim,/sf to
0.10 cém /st and improving the
exterior wall assembly’s R-valug
rom R-2 to R-30 oh average

% RESOURCES

* Repair and reuse existing building .
elements when possible, such as
existing brick and terrazzo Aooring

= Reuse existing core structural system
and fagade elements

@ WATER

Reducas indoor water use by 37%
over LEED baseline

Collect waste and stormwater from
the complex and redirect it to the
campus water treatment plant

Liilize reclaimed water for flush water
in todlets and urinals

4 CHANGE

Extend the |ife of an existing research
fatility to meet the current and
projected needs of the university's
STEM initiatives through targeted
program and systems updetes

* 4

& EcoNOMY

Balance lofty performance goals
with the cost constraints inherent
to a public university project,
inCluding SUEMEnting the fagade
restoretion with high-performance
windows (U-0.24) and edded
insulation (R-27) for improved
thermial comfort with minimal
intervention

| .
T ety St s e

E1e LRI VT
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(@& DISCOVERY

»  Inform design through investigative

mock-ups, including the interactive
teaching lab simulation, where
professors taught sample classes and
provided feedback to irform the final
dESign of the space
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CASE STUDY 1: UCONN’S GANT SCIENCE COMPLEX

Planning and Building
the Phased Project

= Staggered design phases (post-
SD) to accommodate
incremental funding

= Dependent upon other projects’

Campus Data Center
at Ground Floor

Phase 1 South Wing-Physics

Phase 2 West Wing-EEB

Phase 3 North Wing-EEB/BIO

timing

= Renovate one wing at a time

= Swing space required

= | EED straddles v.3-v.4

transition

= Data Center = “no-fly zone”

2015 2016 2017 2018 2019 2020 2021 2022 2023
MAMJ JASONDJFMAMJ JASONDJFMAMJ JASONDJFMAMIJJASONDJFMAMIJJASO FMAMJ JASONDJFMAMJ JASONDJFMAMJ JASONDJFMAMJJASOND
ENTIRE  SOUTH WING
PROJECT | & PLAZA WEST WING NORTH WING
i ‘ | ‘ ||
DESIGN ' ’ DD/CD ’
 cosT m 1 111 L
UCONN REVIEW 1 1 | | | 1
BID/NEGOTIATION I | | .
PERMITTING [ |
ABATEMENT I
) SUBMITTALS/PROCUREMENT H
B OF LONG-LEAD ITEMS !
CONSTRUCTION | nstruction— l
COMMISSIONING N [ [
MOVE IN HH. B [ |
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2015 2016 2017 2018 2019 2020 2021 2022 2023
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Proposed Renovation Plans and lllustrations from Goody Clancy Master Plan

Olsen Hall Renovation
University of Massachusetts Lowell

Master Plan Guides Incremental
Renovations

= 1971 six-story Brutalist biology
research and teaching facility

= Qur Master Plan proposed
renovations as distinct projects

to be implemented as funding 1 T || Hob_ 1o
allows i | - HHE W g
H u[ s " -F @é[ﬂ q— B L~ ;
= Responds to growing o ol ME— ﬂ
significance of interdisciplinary Dono nooo| oood
research and blurring of FNOonoULE cooo ! onn
traditional departmental B A | P

boundaries 5TH FLOOR—TEACHING LABS

= Adds research lab space

= Adds core research facilities

CHEMISTRY TEACHING LAB CLASSROOM FACULTY OFFICE/DIRECTOR OFFICE

RESEARCH LAB
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Olsen Hall Renovation
University of Massachusetts Lowell

Third-floor renovation included
mechanical and electrical
systems, classrooms, and
public spaces

Mix of labs and active-learning,
flat-floor, and tiered classrooms

New formal and informal
collaboration spaces
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Olsen Hall Renovation
University of Massachusetts Lowell

Attractive “Sticky Spaces” that

Support Engagement ” { Z | ,,

= Elevator lobbies transformed o S g | ‘ B . ' EII-EIIE:\({)‘;TI;),F:\II‘](I;I-:;\?:?ER RENOVATION
through lighting, furnishings
and finishes

= Corridors “opened up” with
transparency, new lighting and = = T—
seating, and exposed systems — , —— SN BEFORE, AND AFTER RENOVATION
above B i<

CORRIDOR:

= |[mprovements also addressed
accessibility, life safety, energy
efficiency, and deferred
maintenance
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Thank You!

Jean Carroon, FAIA, LEED Fellow

Principal — Design, Preservation, Sustainability
Goody Clancy

420 Boylston Street

Boston, MA 02116
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Cell 617-285-5936
Phone 617-850-6651

E-mail  jean.carroon@goodyclancy.com
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