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Whatis resilient design?

Why resilient design?

Whatis the RELI Action List?
Case Study — OU Medical Center



WHAT IS...

Pursues Building + Communities that can survive,
recover, grow and thrive when facing acute shock
events or long-term stressors, through a combination
of diversity, foresight and the capacity for self-
organized and learning.

A RESILIENT SOCIETY /

Can withstand shocks and rebuild itself when
necessary. It requires people to embrace their capacity ¥
to anticipate, plan and adapt for the future.

PERKINS+WILL



WHERE DOES RESILIENCY FIT?

Resiliency
Restoration

R9p|eI‘IISh Sustainability
Wellness

ECOLOGICAL DESIG

(5) CORRELATED LENSES

Restoration
AT EMBODY EACH OTHER > RESILIENCY

Regeneration
| Adapt  gystainability
Alphabetical Wellness
° —
. < Resili
Regeneration RESTORATION Regeneration
" \Jepair - Sustainability /
R esl I ien Cy “‘\-HM____5____We!rle§_s______.---/
ReStO_ratlc_)n Resilien;y
Sustainability A heoraon
We"ness Wellness
f_Re;iliency
Wellness Restoration
Health Sustainability

Wellness
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WHY RESILIENT DESIGN?
PN INCREASED OCCURRENCE /

of extreme natural events, acute events and
chronic issues.

Y9l INCREASED AWARENESS OF AND DEMAND /

for resilient solutions by residents, business
owners, and leaders at all levels in areas recently
affected by acute events and those most likely to
be affected in the future.

INCREASED PRESSURE ON CITIES AND

BUSINESSES /

to protect populations and investments.

'S INCREASED AWARENESS /

of the link between climate change and
populaticn health.

PERKINS+WILL




NEWS

Chicago Tribune Farmer’s Insurance filed 200 class
action lawsuits against governments for failure to take
aggressive resiliency actions from climate intensified
storms causing damages to Farmer’s from insurance
claims paid.

New York Times “The accelerating rate of climate
change poses a severe risk to national security and
acts as a catalyst for global political conflict”

NBC “Climate change is likely to be one of the global
mega-trends impacting sovereign credit worthiness, in
most cases negatively.”

Federal mandate to integrate resiliency strategies into
all capital projects

PERKINS+WILL



RE LI

NEW / December 1, 2014
National Consensus Standard

RE Li
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Underwriting for Green + Resilient Buildings, ‘_1
Capital Markets

Homes & Infrastructure Bonds

We are seeking your written ballot vote for the Resilient Homes + Buildings & Sustainable +

Resilient Infrastructure

are avallable at: hitp:/,

What are the benefits of G based

ments + Checklist. The Ballot Form & Amendments & Checklist

sstainableproducts.comiresilizncy

Underwriting Standards? What is im nead?
(Green Properties are a S4508/yr. US industry
with explogive growth. The Consensus-based
Underwriting Standards” Green Value Score

covers homes, buildings, community infrastructure,

& manufacturing. They identify important Green +
Resilient property attributes that increase
econamic valua and mabilize funding for
sustainability and adaptation at multiple scales.
The Standards are being used for Green
Property Bonds being issued in 2014 and Green +
Resilient Bonds in 2015. The standards also
support higher crodit ratings for cities by reducing
cost and risk through m::amuty + feslllenw
They cover 90°% of global

Key i Attributes for Property,

Infrastructure + Communities:

Reduced Economic Risk to Property Value

from exposure to acute Natural Disasters,

Climate Change + Social Stress

= Extreme weather, rain, drought, wildfire,
earthquakes, sea level rise, termorism + more

Increased Property Value + Recognition

through Sustainability, Ecological Well-baing

+ Long-term Resillancy

= Energy & water efficiency, renewable power,
impraved indoar air, commissioning, proximity
to transit, productivity, integrative process

* Human + Ecological Health, vitality, diversity +

thoughout the supply chain.

Underwriting Standards are used Lo raise capital Tor debt + equily, including bonds. Consensus standands ane
developed through a national vote of approval in a democratic process, and are required by regulators and rating

local &
raglnnal m:unumu:: witality + more

agencies to reduce legal, technical, political and business risk and uncertainty.

Balloted Standard
READY FOR PILOTS

National Consensus Standard
Using ANSI Approved Process

Sequodns are a good example of
resiliency; withstanding storms,
fire, drought, and disease—living

over 3000 years.

Referenceable By Governments

The National Consensus Green Property
Underwriting Standards are being amended
to include Resiliency.
Along with carbon mitigation
and reduction, they will now include climate

fif b for i

Consensus avoids Constraint of
Trade Issues

Please Vote at:
http://mts. sustainableproducts. com/resiliency

Process Administration

» Capital Markets Partnership/ MTS
PERKINS e 6,500 E-mails + Publications

o * Public Meeting, Comment Period,
Balloting: Fall 2014

E:T-N Standard Available Mid-2015 at:

o emes Deloitte.
ﬂ —  ANSI Standards Store/ Under MTS
illl. 255




FILLING THE GAP

Unique Areas
 Hazards, extreme events, adaptation
« Strong ties to financing, regional economics

* Expanded social cohesion
 Expanded community + local self-reliance
NA..!.:LI,P':"L:EL ;sCREDIT CATALOG
Comprehensive
e ’. . Dgsigned f_or scale-jumping | o o
s Wt o o City + Region - Campus + Site - Organization + Building
e v  Facilitates Correlated Risk + Co-benefits

PERKINS+WILL



DESIGNED FOR RAPID UPTAKE

Builds From Existing Knowledge
Compatible + Complimentary With:
 LEED, Envision, Living Building Challenge and More

ACTION LIST + CREDIT CATALOG
5022015

prrwcionts o « Urban Design + Architecture + Interior Design

o o

_:"__ ‘Eir.-qmm

area research

Principle Investigator- Douglas Pierce, AlA, LEED Fellow

PERKINS+WILL



RELi REFERENCGED ACTIONS

ACTION LIST + CREDIT CATALOG
ot Version 1.1, 05.42. 2015

e Desien

* was research

Principle Invessigator- Douglas Peroe, ALA, LEED Fellow

Unique RELI Prerequisites / Credits
Hazard Preparedness, Social Cohesion, Regional Economics

ANSI Integrative Process Standard (MTS Developed)
Integrative Living Design Planning Process (University of Minnesota)

Red Cross Ready Rating Program for disaster preparedness
FEMA 141 Guide: Emergency Management Guide for Business + Industry
U.S. Small Business Administration + Prepare My Business.Org

Fortified for Safer Business Standard V1.0

Urban Green Building Resiliency Task Force, June 2013 Proposals (NYC)
EPA Vulnerable Zone Indicator System + EnviroFacts

Nuclear Regulatory Commission/ Academy Of Sciences

Envision Sustainable Infrastructure Rating SystemV2.0
Center for Active Design

Sustainable Sites Rating System V2

LEED V4 and V2009 / NC, ND + Schools

PERKINS+WILL EnergyStar/ 2030 Palette
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ACTION LIST + CREDIT CATALOG

Pilot Version 1.1, 05-02-2015

= area research

Principle Investigator- Douglas Pierce, AlA, LEED Fellow

PERKINS+WILL

SCALES INCLUDED
Structures
Infrastructure
Buildings
Homes
Communities
Neighborhoods + Districts
Campus



ACTION LIST + CREDIT CATALOG

Pilot Version 1.1, 05-02-2015

area research

Principle Investigator- Douglas Pierce, AlA, LEED Fellow

PERKINS+WILL

(8) Categories:

'PA" Panoramic Approach

Hazard Preparedness (Readiness)
HA Hazard Adaptation + Mitigation

Community Vitality
. Productivity, Health + Diversity
EW Energy + Water
MA Materials + Artifacts

AC Applied Creativity



GREEN +
RESILIENT
VALUE SCORE®

SNOILDV FTIONVL 02

PERKINS+WILL

PANORAMIC APPROACH / PLANNING + OPERATIONS

Short-Term Hazard Preparedness
Integrative Process (IP)
Commissioning

RISK ADAPTATION + MITIGATION

Extreme Events Planning

Back-up Power or Access / Thermal Safety

First Aid, Communications, Food, Potable Water

Avoid Flood Plains (500 YR), Storm Surge + Sea Rise

Safer Design for Extreme Weather, Wildfire, Fire + Seismic Events
Extreme Stormwater and Flood Management

Transit + Transportation Connectivity + Protection

COMPREHENSIVE ADAPTATION + MITIGATION

Protect Wetlands + Avoid Steep Slopes and Adverse Geology

Resilient Food Production Access, Edible Landscapes / Urban Ag

Legally Logged Wood Certification

No Pesticide or Herbicides (Integrated Pest Management / Native + Adapted)

Density / Connectivity

Heat Island Effect

Water Efficient Landscaping / Water Use Reduction

Energy Efficiency / On-Site Renewable Energy

IEQ: Outdoor Air Monitoring / Increased Ventilation / VOC’s + Daylight & Views

14



RELi RESILIENCY ACTION KIT

3 PART KIT
v

C3livingdesign.org
/ RELI

A A A B

ACTION LIST PROJECT TALLY CREDIT CATALOG / On-Line Reference Brief
Summary / Tracking / Comprehensive/

60+ Actions Excel Spreadsheet 200+ Actions and How-To-Use

PERKINS+WILL
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CONSEQUENCE
Earthquake

- Cyber Attack SR

Flood

LOW

LIKELIHOOD

LIKELIHOOD

siness
osure

LOW

CONSEQUENCE

PERKINS+WILL



OU MEDICAL CENTER
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PROJECT SCOPE

- 10 story tower addition
- Dock, central plant

- Public functions/education space
« Nursing units with areas of respite
« 2 surgical floors

« Mechanical interstitial floor

PERKINS+WILL



DDDDDDDDDDDDDDDD
That honor the broader goals of society

SHOCKS+STRESSORS



@y SOCIAL /

. Bias crime
- Civil unrest
. Terrorism

- Infrastructure
failure

- Disease outbreak

- Fuel supply
disruption

. Blackout

PERKINS+WILL

UNDERSTANDING CHALLENGES:

ACUTE SHOCKS /

Quick impacts from extreme social, environmental,
and economic events

E= ECONOMIC / # ENVIRONMENTAL /

- Cyber attack - Tornadoes - Extreme heat or cold
- Regulatory Changes - Extreme rainfall - Wildfire

- Business closure - Flood - Snow/Blizzard

- Stock market crash - Severe storm - Severe ice storm

- War - Earthquake - Freezing



UNDERSTANDING CHALLENGES:

CHRONIC STRESSORS /

Lingering impacts from repeated exposure to
social, environmental, and economic problems

@ SOCIAL / E= ECONOMIC / 4\ ENVIRONMENTAL /
- Aging - Debt - Air pollution

- Disability - Poverty - Coastal erosion

- Disease - Recession - Deforestation

- Homelessness - Unemployment - Drought

- Low education - Species engagement

- Language barrier - Water scarcity

PERKINS+WILL




ENVIRONMENTAL

FYSHOCKS: FNSTRESSORS:

Tornadoes

® 7% increase from 1950
Earthquakes

¢ 23% increase from 2015
Extreme Heat Days
* 9% increase since 1978
Extreme Rainfall

® 16% increase from 1958

lce Storms

PERKINS+WILL

Air Pollution

* 15th worst city (ALA)
Drought

® 23% increase from 2015
Water Scarcity

Deforestation

Q] Medical Center



ECONOMIC

FYSHOCKS: NSTRESSORS:

Business Closure Unemployment
Regulatory Changes * 4.3% (approx. 28,000 people)
Poverty

¢ 16.1% Ranked 38th
Loss of Low-Skill Labor

Increasing Debt

PERKINS+WILL Q]MedlcalCenter



SOCIAL

FRSHOCKS: FRISTRESSORS:

Pandemic Poor Health
Civil Unrest ¢ 22% uninsured (139,828 people)
Regional Violence * 6th highest % of uninsured in the

United States
Terrorism

Social Inequality
Infrastructure Failure

Unegual Education
System

Homelessness

Aging + Disability

PERKINS+WILL Ql Medical Center



IDEAS + BUILDINGS /
That honor the broader goals of society

CLIMATE PROJECTIONS



Lowest rish: Corvallls, Ore. Small quake and drought risk; little extreme weather,

P .

° 5 .
16: OKLAHOMA CITY . ° o

Tornado Risk Lower

= Figner

Earthquake Risk Lower P Higher

® ® ) “. b oo
y . e .

L T ! 0 'l\g @ oe . L . . ..
s il S ‘3. & o L] o‘. ° @
3 . @ ges o T

e - - H -
VRS g ,1‘% ® e*° G@
'S OS _i @ o) é
A ! | \‘\ - . F
n L O ®  Highest risk: Dallas
A\ " Lots of almost everything but quakes: twisters,
- » * hurricane remnants, hall, wind, drought, floods.

hitp:/www. bestplaces, net/docs/studies/safest places from natural dizasters.asox
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May 20, 2013, an intense and destructive EF5 tornado
struck Moore, 0K., killing 24 people and injuring 377.

The storm travelled at 34 mph for 17 miles

WIND SPEED

Tornado top winds +200 mph
Y I

Hurricane Katrina estimated top winds

Avg. speed of Daytona 500 winner

PERKINS+WILL

WIDTH

The 1.3 mile wide path is equal to
1 9 Football fields side by side

AREA

The square miles that the Moore tornado’s
path covered is equal to

96%

of Manhattan

svonkers

17 miles

Q] Medical Center



AVERAGE NUMBER NATIONAL AVERAGE 155

OF TORNADOES OF TORNADOES 130
BY MONTH

0 e 81 83 75

1-2 . 9-10 Averaging . &1 56

14 . 11-20 period: 43 27 24

as 1991-2010

s M2 J F M A M J J A S O N D
Source: Narional Oceanic and Armospheric Administration National Climaric Data Center THE HUFFINGTON POST
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THE NEW NORMAL: GETTING HOTTER MORE DANGER DAYS
HEAT INDEX ABOVE 105°

Continental U.S

EACHPOINT REPRESENTS
30-YEAR TEMPERATURE AVERAGE

count based on current emissions trends.

e danger day X
p and humidity: Climste Central analysis of CMIPS multi-model snsembie CLIMATE m CENTRAL

PERKINS+WILL QlMedicalCenter



ma::cjieEtEdlcNhhﬁer}lnDh er-:\lrycr}u?o?flb';l %50 H Eavy D owh p OASS I Jicreas ng

7
12%

0% -40% D% A A%
. [ [
y A e apcent increase from 1958 012§ e amount of precipitation falling ins Ay EVE
n:t.m.i.'rzmczmnu Percent increase from 1958 to 2012 in the amount of p n_\||,|tar|i;_wn falling in very heavy events,
Very Heavy Precipitation is defined as the heaviest 1% of all daily events from 1958-2012.
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PERKINS+WILL

Injuries, fatalities,
mental health impacts

Seviera
~ Weather
Heat-related illness

and death,
cardiovascular failure

Extreme
Heat

Environ-
miental
Degradation

Forced migration,
civil conflict,
mental health impacts

Water and Food
Supply Impacts

Malnutrition,
diarrheal disease

Asthma,
cardiovascular disease

F*al:"L::ian Malaria; dengue,
encephalitis, hantavirus,
RiftValley fever,
Lyme disease,
chikungunya,

West Nile virus

Changes
in Vector
Ecology

Increasing
Allergens Respiratur}r

allergies, asthma

Water
Quality Impacts

Cholera,
cryptosporidiosis,
campylobacter, leptospirosis,
harmful algal blooms

.Q] Medical Center



DDDDDDDDDDDDDDDD
That honor the broader goals of society

PROJECT GOALS + STRATEGIES



Technological Events
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HAZARD PREPAREDNESS /HAZARD ADAPTATION + MITIGATION/

PERKINS+WILL

A3
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HAZARD PREPAREDNESS /HAZARD ADAPTATION + MITIGATION/

Natural Events
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BENCHMARK / RESILIENCY + SUSTAINABILITY

« Health + Wellness

« Seamless Operations

+ Resilient Construction

« Climate Adaptation

+ Designfor Tornado and Wind Effects
+ Regional Response

. Community Connection

« Reduce energy + water Consumption
« Increase Permeable Surfaces

« Passive lighting + cooling techniques

PERKINS+WILL NQlMedlcalCenter






IDEAS + BUILDINGS /
That honor the broader goals of society

APPENDIX



Pl

Emergency Power Capacity

Objective:

Toevaluals the appropsale level of amergency powar.

Background:
A hospilal struclure,
Hewever, there are ade

gned by

1 0f the counlry.

lieves a comman level of safety found in &1 hosplals bult in the same re;

ionz| features beyons code minmum thet ean be censidarad

Attribute of each system:

A, Bxisting Disign Proposal(Tnree 2500KW Generators + Two 20,000 gallon fues' tanks:
Pros:

+ Provides N+ | generelar coverage of emergency pawer.

«  Tanks previde 96 hours fue coverage.

Cons:

. If is shut dewn for morethan 96 hours, te facllity couls run out of fusl.

«  Ony emergency power is covered. Nerma! power weuld be cown and nampe- operations,

B Adda 39 fuel tark:

Pros:

+  Adds 50% mare fue| capacty to generaltor dasign

«  Would be adezuate coverage to hendle e future generetoradded to te mix.
= Thereis adequale space for e 3% lenk in lne ading d )
o With 3 fue tanks, 3 genarators coukd run emergeney power for 141 hours,

«  Wih 3 fue tenks, 4 gensretors could run for 106 nours, covering emergency power and ncrmal power.
Cans:

« Addtonal costofan soditional fug tan.

. Add a4h generalor and swichgszr 1o the design, to cover normal power:
Pras;
«  The nospilal waould essenliz iy have il's c
Cans:
«  Additional engineering cost, and additicne| cons
«  Careful coordination requied to te existng faciity in

1 generaler pant for il operalicncapacily

naurs.
«ing modifization to the nosmal power system

M

System Diagrams:.

Cost & Schedule Implications:
TED

Conclusion:
The
emergency pay
norma| powe: baskup,

team recommands adding & Fdfue tan< now, whle the truck drive is undar constructian. Ths will add valuabla ho,
ardwil alsa be ready fo adapt o 2 47 generator bngerterm - [ consideration is gven to a ong lerm plan o implement

Appreve | of Cplon:
QUMCAIRAT:
Parkins + Wil

Turner:

0U MEDICAL CENTER
HOSPITAL EXPANSION

0212812017

Q] Medical Center

PERKINS+WILL
Tumer




Pl

Domestic Water Resiliency
Background:

Objective:

redundantservice and a domestic water storage plan for loss of service.

Plan for providingthe code required dual water service fo the expansion, creating a back feed for the existing hospitalto provide a

The existing portion of OU Medical Center does not currently have a second domestic feed to the building and also does not have water a
centralized water storage to mest their resilisncy goals. A dual service is code required for the new tower sxpansion. In 2014 WSP-ccrd
provided 2 study showing how a second service could be brought in to the existing hospital and benefit the new tower. Additional
centralized watsr storags is also requestsd.

Drawings & Diagrams:
- Pictures from the 2014 report on tie in to existing.

Photo # 1 —Existing water service meter

" Photo #3 — South wall of lower level mechanical
room, location of two new reduced pressure
backflow preventers

Attributes:
® Bringinga new service to the towsr and back feeding the existing service mests the intent of the code for the new project,
as wellas providing redundancy for the existing deficisncy.
The existing water meter is currently out of calibration and cannot be replaced or serviced due to a lack of the
second service. The hospital domestic water charges zre currently in-accurate,
®  On-site domestic water storage as a contingency plan for a Level 1 Traumacenter is a best practics for many hospitals and
code reguired by some states, but not Oklahoma.
® WSP.cord has recommended 12 gallons per bed of on site storage and confirmed this is acceptable by the
facility. Space for the 7200 gallonsof storage is currently allocated in the basement MEP area

Cost & Schedule Implications:
TBD - Turnsr

Conclusion:

Approval of Option

0U MEDICAL CENTER

ek HOSPITAL EXPANSION @) Medical Center
R 02/28/2017 Tl'nler

PERKINS+WILL
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Pl

Isolation Floor

Objective:
Determing the reslency nees for & Ul patient foor that can be comverled to from noems
during panderiz or epidemic needs to salzts & argar patisnt populaton,

HVAC operation o full solation extaust for usa Seazanal fla so

Background:

i and local epdemics canrequirs (s
regu red solaticn rooms provded n new hospita canstrg
HVAC systern la provi
same Jnit

7KL rron \(JHHE{ ofa patient [)C)[Ll'i
Asalevel 1 Trauma Center it 15 being stugiad to provide flex bty in the
alian on & singe patent floor to accornmodale the argar papulaton and alow narsing stafl Lo treal |

greater than the coce nininum

o in he

Drawings & Diagrams:

120VAC FROM
XFUR

TYPCAL EXHAUST FAN

PAEL T AW THE FAN FALS TD START WHEN SDNSED BY CURRENT SENSNG RELAY (CSR-1).

SEASONAL FAN
SECOND DELAY GF FAN START 10 ALLOW DAWPERS T0 CPERATURE. THE ECONGMIZER SECTON AT AHU-35T SHALL GO T0 A PRE-SET BALANCE
ACOITCHAL EIHAUST AR FROM GEF—2.

¥ THE END SWICH ON THE RETURN DAUPER (D-DET) DOES NOT FROOF CLOSED AN ALARM SHALL BE ISSUED THROUGH THE DOC SYSTEM.

3 i +
4 RETURN
1

PATIENT
ROOMS

-

I 4 DO F ST 0, U/ ST BIAL K COMBOLED WY T 00C COMTRCL 1S, _FAll SUAL ST DO OO 4 SOMA. P B FE AL
10C SYSTEM

A SEQUENCE START VT SUALL CLOSE CPEN IV DXOALST AR DAER (0-461) MO CLOSE TV RETLRW AR DAER (D-AED. P START FROM I0C SULL KAV 20

02 GEF-2 - SEASONAL EXHAUST CONTROLS DIAGRAM

SCALE: NTS

Attributes:.

from the ramainder of the bullzing served by the same air handling a1
the isalated ratur dust.

A sngle patient floor can be cowertedta isclation using acdifioral moterized dampers to isolete the returnduct system

®  The air hana ling untt wll nood to ba Cepcb\" of cogl ing the add ticna outsice ir requiroc framthis exhaust systom.

® The generalaxhaus! syslem servinglolals, soled uliily rocirs, ele. wouks sl contnug 1o servs the proposed ssasonal
solation floor,

.

The mest cost effective focr to be used for seasonal soleticn would be the 8t flocr.

L and adding an isclzlion exnaust fan thal would use

Cost & Schedule Implications:
TBD - Turner

Coenelusion:

Approval of Option
OUMC/UHAT:
Perkins+W
Turnsr:,

0U MEDICAL CENTER
HOSPITAL EXPANSION Q] Medical Center

02/28/2017

PERKINS+WILL
Tumer




A3 Increased Envelope Impact Resistance

Objective: Background:

To evaluate the benefits of increased impact resistance for facade components in order to mitigate the risk of damage due 10 extréme [hue to the potential for high winds, tornadees, and hail storms in Gkiahoma City, along with their increasing frequency due to climate

waather evants. changa, improving the Im-cl of Imnad rasistance of anvelope components mdy IJI‘! prudant. The potent@al banafits will be weighed
against cost and schadule Mo aesthetic impli ag

Drawings: Referenced Standards:

*  Exterior envelope componants to meet standerds for Large and Small Missie Impact Tests per Florida Building Code Section
1626 and Testing Application Standard 201-94.

+ M additional precaution is desired, extarior envelope componants to meet standards for Wind Load Prassure Tests per Florida
Building Code Testing Application Standard 203-94

Rooftop !

Curtain wall systerm & mullions

Exterior Envelope Components to Consider:
A number of components may be considerad if a more robust exterior envelope is desired, including but not limited to:

Rail
ings «  Curtain wall systems & mullicns
Wall finish panals +  Entry doors
Root & +  Roof membranes & assemblies
+  Rooftop scraening andosures
+ Railings
*  Wall finish panals
| | > *  Metal panels
IFil +  Louvers
11 T4 11 ri 111 1
1l ATy T T
e 7 i
1 .4l T 1
11 ’ 1
| b | =
n:z'":.""' ! v o r -J_
7 4l B v I I |
i1 .
| Cost & Schedule Implications:
= i i = 41— Cost:
- e b et — o Cost premiums for specific extarior emvelope components are to be determined,
Schadula
*  Specifying more robust exterior envelope componants is not anticipatad to impact design schedule. Impacts to construction
—_— schedue may erise from required testing of assemblies or procurement of specific preducts certified to meat the given standards
Extarior Envalopa Componants to Consider for Enhanced Impact Resistance Conclusion:

To be determined upon discussion.

gﬁxzixﬁminn UU MEDICAL CENTER % P E R K I N S + W I L L
ML HOSPITAL EXPANSION ) Medical Center
Turner

Perkins+Wil,
Turner. 02/28/2017




Emergency Operable Windows

Objective:

To evaluate the valus of providing operabls windows which will autoratically open in case of prolonged loss of AVAC functiznality. This
would prevent overhezling of building inhabilants.

Background:

Pertaining to heat lnads, healthcare facilites tend t be internally Ioadad. In the cass of prelonged HVAC functionzlity loss, heat loads
build up end cannol be exhausled which can cause dislress or serious heallh issues Tor palients and slzfl. Sy providing selecl windows
which open automatically in the case of HVAC loss, this can be avoided

Images & Diagrams:

=Ri=Ri=gi=|

Potential North Flavation Operable Window | ayout

Attributes:

s Opereble windows in the bed towar may be designed such that they will be mastly indistinguishable from the surrounding fixed
glazing, o they can be expressed. | expressed, the patlern of operable panes may seve lo modulale the rhiythm of the facade.

*  The windows may be detailed such that they are not manually operable in order to prevent unintended use by patients and/or staff.
To unclisn automelically, an electronic control syslem would be provided which lies inlo a larger building nianagement systen
This would activate the window eparation via emergency power in case of a prolonged loss of standad elecirical power.

*  Providing operable windows in the patient rooms would allow patients to -emain in place for longer periods of time in the case of
HYAC loss.

Cost & Schedule Implications:

Cosl:

*  Ihe cost premium for intreducing autcmatically operated windows in the bed tower is to be determined.
*  The cost premium for introducing automatically operaled windows al the O.R. levels is (o be determined.

Schedule:
*  Spacifying zutomaticzlly operated windows is not anticipated to impact design schedule but may impact the construction schedule
due Lo the installalion of an aulomaled window conlrol syslem.

Conclusion:
To be determined upon discussion.

Apnproval of Cption:
OUMC/UHAT:

Turner:

OU MEDICAL CENTER
HOSPITAL EXPANSION @) Medical Center

PERKINS+WILL
Turner

02/28/2017
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Perimeter/Core Hardening for Storm Safety

Objective:

To evaluate the appropale lavel of 52 durig & lornada mpact event.

Background:
A hospilal struclure,
Hewever, there are ade

gned by lieves a comman level of safety found in & hosplals ballt in the same region of the country,
ionz| features beyons code minmum thet ean be censidarad

Attribute of each system:

A, Code Minimum Design:

Pros:

+  Provides a flazr structure that should be able to safely withstand any tornade evert with litlle 1o ne demage

«  Patents coud be moved to rocms eway from perimeter walls where they weuld heve additicne layers of protectionfrom fly ng
pro thel mgnl come through windows.  Projecliles woud have logo through an e: orwall. en pass threuga an inlericr slad
parllion {lypeally 20° ar nore fromn lhs exlerisr wall in the bss lowsr). Or wind pressure weuld havs lo <r
order Iz enda nger tne next space.

+ On surgary flagrs, the raoms
from exter of alements.

saslexpensive cplion

down bolh systeims i

sically nol aong exterarwals, so tha patients wil are ave at least 2 parliticns protact ng them

vere of events, petentially al interor walls could be blew out of the fleo?, even though tre floor slabs of this structure type
d by severe wealner
o Pro-OPand PACU spaceswould nesd to delay scheduing patients along per meter bed locations dusng a severa weathar warning

B. Reinfarced Stuc Wal Censtruction: Exterior heavy gauge studs specec 8" on cenler instead of Ine typical 16" en cenler.
Pras:

- Syslem remeins Ihlweighl, wilhoal affecling beds on the Toor siab.

«+  System ramzins more flexible under wind pressure, whn can be safer fom colapss, and safer from besoming a projsctie
« Resalvely nexpensive

= Wl combine nicely wilh nurricane
Carn
= Diffieul tove

strength inereas

ewindow conslruclicn {presenledin a separale AS reporl).

le effectiveness in the unpradicls ble nature of severewnd evenlsusing metal fram ng. But definlely a signifeetion

“om the base design

C. Concrete rrasonry unit wall cores:

Pros

« Mexmum impect protection frone flying chjects.

Gans:

¢« Addtional costand adcitonal trade entne job site (slowe constructicn).

= Ifhe masonry wall Tzils, Uis more dangerous as rore weight is falling.

o The he oad might require & slight increase in slab reinfore ng

o Thicker wals take sway functions| space fram the bulldng foctprint (20 20 SF mnimum from cachbed tower flocr)
*  Makesmodifealion to the Noor much moreciffeut

vie

System Diagrams:.

Cost & Schedule Implications:
Cost:

TBD

Coenelusion:
Tha risk tsam recommands consideration of Option B, increasingstud specing in critca arsas. This is a costeffactive way to buy mora
strength 1o e produet beyons cede mirimum

Appreve | of Cplon:
QUMCAIRAT:

Turner:

0U MEDICAL CENTER
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COMMUNITY COHESION, SOCIAL + ECONOMIC VITALITY/

@ Medicine

About OU Medicine Medical Services Education & Research For Patients & Visitors

Communities Advancing
Resilience Toolkit
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