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Through a collaborative
team dynamic, Fusion
delivered a state of the art
medical center in line with
the Children’s Hospital
and Medical Center’s
mission. The building
facilitates exceptional
clinical care to improve
the life of every child.
With a multi-disciplinary
and integrative approach,
the Team created a center
of wellness that adapts to
the changing needs of the
hospital community.

PennState
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Disaster Preparedness
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Disaster Preparedness Floor Reorganization
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Floor Reorganization

Disaster Preparedness
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Disaster Preparedness Floor Reorganization
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Helipad Design Concrete CIP
Shear Walls
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Team Calendar

Team Structure

AE 471 - Colleen, Holly, Tom
8 — 915am

KINES 83 - Colleen
11:15am — 12:05pm

Colleen & Holly
12:30 - 2pm

1:25 - Z:15pm

Team Meeting-Slides 90% Complete
Due
3:30 - 5:30pm

Tue

20

AE 476 - Holly
8 — 9:55am

AE 542-C3 (INEST72-| AES542-
9 - 10:20a 9:05 — 10

AE 497 - Special Topics (Josh and
Nicole)
11am — Zpm
AE 457-Bri/Mary | AE 535 - Camille
1205 1:20pm | 12:05- 1:20pm

Adviser Meeting
2-3pm

Bri-310 Practicum
3:30 - 5:30pm

Design Strategizing

21

AE 471 - Colleen, Holly, Tom

8 — 9:15am
AE 432 - Camille
8:40 — 9:55am

KINES 82 - Colleen
11:15am — 12:05pm

CAMS 104 - Mary

12:20pm, 319 Sacl Cams e

Colleen & Holly
12:30 - 2pm
AE 565 - Daylighti

125 - Z215pm

Team Meeting
330 — 5:30pm

Design Development
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8 — 9:55am

AE 542 - C3 KINES 72 -| AE 542 -
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AE 531 - Tom
11:15am — 2:15pm

AE 457-BrifMary | AE 535 - Camille
12:06 1:20pm | 12:05—1:20pm

Ell Google Calendar

Fri

23

AE 432 - Camille
8:40 — 9:55am

10:10 - 11am

AE 498 - Colleen & Holly
11:15am — 2:15pm

CAMS 104 -Mary| Ap 497 - Special
12:20pm, 3195a0 12:95 - 1:15pm

AE 565 - Daylighting (Josh and Nicold

125 - Z15pm

IPAC Presentation
3:30 — 5:30pm
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Decision Matrix METEMOzom: FUS T DN

FUSION DECISION MATRIX: INTEGRATION @

INTEGRATION

Project Goals

/

T

GOALS

Goal Categories

HIGH &R QUALITY STANDARDS
EMH&NCE PATIENT EXPERIENCE
M8 IMIZE EFFICIENCY OF CARE
REGULATE CIRCADIAN RYTHMS

RAINIMIZE BUILDING 1B P &ET

INTEGREATED FACADE DESIGN

ﬁl.ﬂEI'ER PREP AREDNESS
LONG LIFESPAN

ROOM FOR GROWTH
FLEXIBILITY IN LISE
DAYLIGHTING
AESTHETIC |CON
DISASTER RELIEF
SMART BUILDING
SCHEDULE

COST

ISFCURIT\"

|
|
|
|

MECHANICAL FLOCR MOVE

0 0 1 o o 0 0 0 0 0 o ¥ 0

FLOOR 7 LB o 1 0

FLOOR 2 LB 1 1 1 1 0 0 o o LB 0 0 LB 1 o 1 0

Weighting Scale:

FIMAL DECISION MOVE MECHANICAL FLOOR TC FLOOR 2 .
el High Importance
COMMENTS MOWVING THE MECHANICAL FLOOR TC FLOOR 2 DECREASES THE COST OF MANY MAJOR ENGINEERING 5YSTEMS AND INCREASED THE ABILITY T ACCESS AND REPLACE MECHANICAL
EQUIPTMENT, WHICH OUTWEIGHED THE VIBRATION IMPACTS TO TWO FLOORS ABOVE AND BELOW H
Medium Importance

Low Importance

Team Structure DIES SR Elictvlgfss  Design Development = Project Outcome
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Professional Input | Hershey Medical Center Staff AFI TEAM 0270 T FUSIONE

PennState Health
Milton S. Hershey
Medical Center

Michele Smith
Clinical Leader
Hershey Medical Center

Timothy Dunkle
Assistant Director of
Facilities

Hershey Medical Center

Eileen Wiley

Assistant Director, Facilities
~ Planning and Construction
Hershey Medical Center

Concepts

Catherine Brower Line of Site to Patients Provide Room for Students

Assistant Director, Facilities
Planning and Construction

Hershey Medical Center Efficient Access to Supply Rooms Remove Medical Staff Silos

Ease of Patient Treatment

Team Structure DISS STkl 8 Design Development =~ Project Outcome
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Professional Input | Hershey Medical Center Staff ez FUSTON

Open Concept Team Center

Remove Medical Staff Silos

Efficient Access to Supply Rooms

Team Structure DISS STkl 8 Design Development =~ Project Outcome
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Site Analysis | Site Logistics ez FUSTON
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Site Analysis | Subsurface Analysis ez FUSTDNE
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Site Analysis | Ut|||ty Assumptlons ez FUSTON
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Source: Google Earth Pro
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Site Analysis | Natural Disasters
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Tornado Intensity

Wind Speed
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Floor Reorganization | Acoustic Analysis ez FUSTON
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Green Roof | Rainwater Collection System e oz20e FUSTON
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Green Roof | Rainwater Collection System AT z0e FUS T DN

Roof Drains
Strainer

Cooling Tower
Storage Tank
Overflow System

Tower Roof

7
Typical Levels 3
Through 7

CeQOHS A

Level 2

Level 1

Lower
Level 1

Lower
Level 3

Lower
Level 5

Design Development Integration Adaptability

Community




Green Roof | Rainwater Collection System e oz20e FUSTON

Roof Drains
_ Strainer

- e e -
TypicalTevels 3 - A ST Filtration System
Through / P (PP A e R e e i A T e g 15 r St o e ey G T e A e s e S S —— 3 z Fepee—— foe ? . g

Tower Roof

CeQOHS A

Level 2

Level 1

Lower
Level 1

Lower I_r

Level 3 Central Plant

Lower
Level 5

Design Development Integration Adaptability



Green Roof | Rainwater Collection System
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Green Roof | Rainwater Collection System ez FUSTON

o Roof Drains e

Tower;om . L | - Strainer

Through /7 [ Cooling Tower @

| — Storage Tanks )

Level 2 .
Level 1
Lower
Level 1
Lower

Level 3 Central Plant

Lower
Level 5

Design Development Integration Adaptability



Green Roof | Rainwater Collection System ez FUSTON
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Double Skin Facade | Air Flow Option 1
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Double Skin Facade | Air Flow Option 2
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Double Skin Facade | Heating Mode < 55° F
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Q0SS &

: Roof
Level 7
Exterior Skin Level 6
: Level 5
Interior Face

Level 4

31.5°F | |
’ Exterior Level 3

-

Level 2

Facade

\O)—€—— 75°F

Interior Facade

Design Development Integration Adaptability




Double Skin Facade | Economizer Mode e oz20e FUSTON

L

Roof

Level 7
Level 6
Level 5

Q0SS &

Level 4

Level 3

-

Level 2

—
W
e
EEE

e

£

-

Nommpm

Ny i e

S T S T i e . )
s o

\O)—€——T75°F

Nz

Design Development Integration Adaptability



Double Skin Facade e oz20e FUSTON
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Double Skin Facade | Maintenance Walkway eemozooe FUST DN
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Double Skin Facade | Connection Detail ETEM 2 7me F S 10N
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Double Skin Facade | Connection Detail AT z0e FUS T DN
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Double Skin Facade | Connection Detail e oz20e FUSTON
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Double Skin Facade | Podium Lighting Scheme FUSION
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Double Skin Facade | Facade Options ez FUS T O N

QLS

Option 1 Option 2 Option 3
Minimal resistance to Resistance to tornadic wind Significant resistance to
tornadic wind load and debris load, minimal resistance to tornadic wind load and debris
impact debris impact impact
$78.81/SF $82.65/SF $129.95/SF
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Double Skin Facade | Facade Option 2 ez FUS T O N
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Double Skin Facade | Facade Option 2 ETEMoz 2o F U 10N
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Double Skin Facade | Facade Option 2 ez FUS T O N
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Double Skin Facade | Facade Option 2 ez FUS T O N
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Double Skin Facade | Facade Options ez FUS T O N
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debris impact
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Double Skin Facade | Facade Options
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Double Skin Facade | Prefabrication Factory

A BREECE N ‘an"""“‘”‘

A

Room we
Storage
WC
N =
7 -
B at h rO O m % Costeo Wholesat G i
Boys Town = m(,
Pod Storage

&
Grozaronds
B200 Dodge Street

INDIAN HILLS 7

Finished Storage

WEST FAIRACRES YL Eat B
S | R:S;NE‘ZS OLD LOVELAND
WEDGEWOOD

. DEER RIDGE ¥
Dou ble Skln Paailic St Pucdfic & Podbe S Posific 81 Factlc & zﬁ.:n.s& Pacific
. . Walmart Supe
Facade Production Double Skin
T (VEIS ROIRCS
WESTSIDE °

Facade Storage o

Sunaat Valley Goif ol @ s Cabvary Cemetery @
£ :
Towl Park =
Comu fd W Cemto Tl W Canter A2 W Coanber g 3 He e T W Certer Ad WEe
o PRAIRIE LAN % e : 8
Finished Storage i £ :
i & (

OAKDALE

Overhead
Rack Storage

PADDOCK ROAD

@ SOUTH GENTRAL s
i} L) OMAHA

E F
Kullogs's G

A
Design Development Integration Adaptability




FUSIONG

-y

il

_| )

AFI TEAM

f
H

Double Skin Facade | Prefabricated Units Installation

QOOCO

%)
%)
)
=
Q
=

Community

Integration Adaptability

Design Development
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Central Plant | Electrical System ez FUSTON
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Central Plant | Electrical System ez FUSTON
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Central Plant | Electrical System ez FUSTON
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Central Plant | Electrical System ez FUSTON

QO

Each 480V and 208V branch of
the EES are switched separately

rer NEC 517.30(B)(2)

©

Auto Transfer Switches

EMERGENCY GENERATOR ROOM|CENTRAL PLANT

SWGR-EM-2
T5-1 ATS-2 ATS-3 30004
10 225 600 = | s— — — -
= NATURAL GAS
I M HY > ROOM
&S N“:E "ﬂ & |I[—ATS-4 el —| el —l NORM HV ELEC ROOM | .
i GSWMGAR_EM_1 fogh 2 - TX-2 >3 T4 TX-1 N | |SWERN -2 @ @ @ EQ
Q9 4 4 1 al Disorva | | sookva | [sookva 3000A
“YELOIFY [ O[MYE . 50, 480Y, -9
p v - 208V g
L 1
Exterior Ti ormer, TX
2500K V.
13.2KV, TV
E former, TX:

SWGR-N-

B000A

4BOY27TV
EMER ELEC ROOM

Design Development Integration Adaptability

Community Wellness




Central Plant | Electrical System wmreozzoe FUSTON

Microturbine b H | @
800kW/1000kVA : | 3

Microturbine 480297 =
1000kW/1250kVA U

480/277V g ) * R I\
1500kW/1875kVA . | w2l

480/277V : | X . //‘\I

1500kW/1875kVA
~

480/277V

1500kW/1875kVA ~+1 A
..z

—

Community Wellness

Design Development Integration Adaptability




Central Plant | Electrical System

ATz oms F S 10N

\

Microturbine 480/277V
800kW/1000kVA

Microturbine 480/277V
1000kW/1 250kVA

480/277V
1500kW/1875kVA

480/277V
1500kW/1875kVA

/

>~+1

Design Development Integration Adaptability

Community

Wellness

OO0

AN
J
\\\ -

L NN




Central Plant | Electrical System

\

480/277V
1500kW/1875kVA

480/277V
1500kW/1875kVA

/

h" N 480/277V o +1

1500kW/1875kVA

-

Design Development Integration Adaptability

Community

—

Wellness

L SN




Disaster Preparedness | Mass Casualty

pECTEAMOz-20e B 0§ L 0N

Lower Level 1

Design Development

Integration

Pre/Post Op

Triage Tent —

Adaptability

QOO ®

)




Disaster Preparedness | Mass Casualty JEITEAMOZZDE F U ST DN

QOO ®

m
7)

lower Level 1 I|

Design Development Integration Adaptability




Disaster Preparedness | Emergency Operations Center ez oo FUSTON

Conference Rooms —
Incident Command Center

OO0

Gym — Storm Shelter

)

Work Stations — Work Areas

Staff Lounge —
Private Offices— Break Out Areas —— Overflow Work Area B

Adaptability

Design Development Integration




Disaster Preparedness | Storm Shelter etz FOS 10N

eSS &

Normal
Operations

Adaptability

Design Development Integration




Disaster Preparedness | Storm Shelter etz FOS 10N

Holds 600
Occupants

eSS &

7)
Community Shelter
Operations

e

Adaptability

Design Development Integration




Foundation System st F UG 10N
DEWATERING CONCRETE @

owy [T |

| N

/sousuaj (W}

- | Slab at Lower Level 5

-1 Slab at lower Level 3

Design Development Integration Adaptability



Foundation System

wreamzome FUST 0N

u %
Foundation Wall _:L ......... ‘;1 e
il
& L Q)
~ &
A &
o
5 X
/ g o
o <
2 B B o= Y
EH ES|
Mat Pile Foundation EH B
(10) 24” Diameter Piles 4 E
” . . oo
(8) 24” Diameter Piles f S
Sl 63 &
(4) 24” Diameter Piles

Design Development Integration Adaptability

Community




Foundation System | Constructability

pECTEAMOz-20e B 0§ L 0N

Design Development

£, &, # 4 & £, L o ) &, ;

5

Integration

(-

Adaptability

rﬂ

GRS A




Disaster Preparedness | Construction Preparedness Plan  rcomemozzoe F U S 10N

Meeting
Space

Dodge St

N _ - |

Adaptability

Design Development Integration




Hallway Team Center
e

Community

Design Development Integration Adaptability

Community Wellness




Hallway | Original Design JEITEAMOZZDE F U ST DN

eSS &

Design Development Integration Adaptability



Hallway | Final Design ez FUS T DN

eSS &

Telescoping Doors

Design Development Integration Adaptability



Hallway | Final Design wteamozzoe FUSTON

Nurse’s Observation Windows

eSS &

Two Seat Charting Station

ECASE:
Sty

Design Development Integration Adaptability



FUSIONG

AEI TEAM 02-2018

Hallway | Prefabricated Racks

QO0CO

%)
%)
)

=

Q

=

Community

Adaptability

Integration

Design Development



FUSIONG

AEI TEAM 02-2018

Hallway | Prefabricated Racks

QO0CO

%)
%)
)

=

Q

=

Community

Adaptability

Integration

Design Development



FUSIONG

AEI TEAM 02-2018

Hallway | Prefabricated Racks

QO0CO

%)
%)
)

=

Q

=

Community

Adaptability

Integration

Design Development



FUSIONG

AEI TEAM 0Z-2018

Hallway | Prefabricated Racks

QO0CO

%)
%)
)

=

Q

=

Community

Adaptability

Integration

Design Development



Hallway | Lighting Design A TE Oz 20e FUS 1D N

QO

Design Development Integration Adaptability



Team Center | Original Layout ez FUSTON

Soiled Hold

CLINICAL
RESEARCH

-1 L . S

Clean Supply Room

|
% Team Center and Collaboration Station

HOLD. -
162 SF @]

eSS &

Tube Priming and Medication

]
I
]
]
]
I
|
| SOILED
]
]
]
I
]
]
]
]
]

Nourishment

Design Development Integration Adaptability



Team Center | Final Layout JEITEMMDZ 20 FUS T DN

Soiled Hold

eSS &

Nourishment

Team Center and Collaboration Station

Design Development Integration Adaptability



Team Center | Lighting Design MTEmozooe FUST DN

QO

@

Finelite HP-4 Recessed
I

Finelite HP-4 Indirect/Direct

Community

Design Development Integration Adaptability



Team Center | Circadian Rhythms wmreozzoe FUSTON

A
a O
X Acolyte AC3

Design Development Integration Adaptability



Team Center | Smart Building Moz FUSTODN

G000 &

B e P
P e S P e s

OR and Patient Room
Scheduling Software

Design Development Integration Adaptability



Team Center | Smart Building Moz FUSTODN

G000 &

| -l f,: |- ) Patient Room
' ' Tags

e

OR and Patient Room

Scheduling Software

Design Development Integration Adaptability



Team Center | Smart Building peewozoos FUSTDN
A

=

° Q

Wi-Fi Equipment @

Tracking

Z. Smith

Patient Room
Tags

OR and Patient Room
Scheduling Software

Design Development Integration Adaptability



Team Center | Smart Building Moz FUSTODN

—
0y

Wi-Fi Equipment \N @
Tracking ® 4
RFID

RFID Swipe for Secure
Spaces

QO ®

Z. Smith

Patient Room
Tags

OR and Patient Room
Scheduling Software

Design Development Integration Adaptability



Team Center | Smart Building Moz FUSTODN

—
0y

Wi-Fi Equipment \\ @
Tracking ® 4
RFID

RFID Swipe for Secure
Spaces

QO ®

Z. Smith

Patient Room
Tags ‘}‘

KanBan Restocking
System

OR and Patient Room
Scheduling Software

Design Development Integration Adaptability



Patient Room

Wellness

Design Development Adaptability

Community Wellness




Patient Room | Original Design JEITEAMOZZDE F U ST DN

Design Development Integration Adaptability



Patient Room | Final Design Moz FUSTODN

.........
et
o

eSS &

Design Development Integration Adaptability



Patient Room | Acoustics ez FUSTON

@
@
@

STC-52 Ll
(M,ﬁpw”" ]. T
[ STC-55 ] il
[ STC-49 ] |
e
[ STC-39 ]

Integration Adaptability




Patient Room | Ceiling Design MELTEMM D270 F S T DN

11’ Ceiling
Q
9’ Ceiling

i

Design Development

Adaptability

Integration




Patient Room | Medical Boom MELTEMM D270 F S T DN

QLS

@

Medical Boom Sikla
Support System

Dual Arm Patient Bed

Design Development Integration Adaptability



Patient Room | Daylighting FUSI DN

by 6 & &

Original Design Double Skin Facade Double Skin Facade Optimized Design
with 9” Window
sDA 27% sDA 27% sDA 23% sDA 37%
”1,7“““;?‘;3 i

0% 25% 50% 75% 100%

Percentage of occupied hours > 495 lux

Design Development Integration Adaptability

Community Wellness




Patient Room | Circadian Rhythm Study

ez FUSTON

Design Development

Integration

Adaptability

Circadian Stimulus Value (CS)

0.6

0.5

0.4

0.3

0.2

0.1

Circadian Rhythm Study

/\/\

8:00 AM

9:00 AM 10:00 AM
Time of Day

=o—|aying Down =@=Sijtting

11:00 AM

12:00 PM

QO

=




Patient Room | Lighting Design MELTEMM D270 F S T DN

QO

=

Focal Point Apollo 8

USAI Lighting BevelED 2.1

Lumenpulse Lumencove 2.0

Design Development Integration Adaptability



Patient Room | Lighting Controls wteamozzoe FUSTON

QO

A e = Fuoros rerw e

Scenes

Examination Lights

@!}

Family Zone

Reading Lights
Nightlight
Patient Preference

Design Development Integration Adaptability



Patient Room | Smart Building MELTEMM D270 F S T DN

QOS

=

Tablet for Patient
Control

Design Development Integration Adaptability



Patient Room | Smart Building Moz FUSTODN

G000 &

@
Touch Screen
Television

L]

Design Development Integration Adaptability



Patient Room | Smart Building Moz FUSTODN

Video Call Capabilities

(M)

G000 &

Design Development Integration Adaptability



Patient Room | Smart Building Moz FUSTODN

G000 &

o
N

[
Wi-Fi Tracking
System for Staff

Design Development Integration Adaptability



Patient Room | Smart Building Moz FUSTODN

G000 &

Infant Tracking System

—
‘c

Design Development Integration Adaptability



=
2=

Patient Room | Prefabricated Bathroom Pods AEI TEAM 02-2018

OO0 &

@
[ooloo] ||orOrrr

Ei
1 A
Aﬁ__m_%:j ———
I T — T
N —
\b
Design Development Integration Adaptability Community Wellness




Patient Room | Floor Vibration Analysis ez FOSTDNE

Composite Steel Framing with 4” Concrete
Topping on Composite Metal Deck

GRS A

Typical Bay Framing i L=
= W18x35 (30) .
< LN
0 LN
E: E:
N W18x35 (30) N
= - -=

P W18x35 (30)
NV I I—

Design Development Integration Adaptability

Community




Patient Room | Floor Vibration Analysis

METEAMOz20s FOST DN

Q

Design Development Integration Adaptability

Vibration Analysis Sensitive
T T Medical
0.3;52% 0 4045 / x-‘.”\x"“-h_‘_ E q u | p me nt
& .__.-"‘*._“ .
LTRSS Location
0.178% [ 0.169% 0.165%
0.178% osx [ oa7sx

- Limit

Acceptable

Excellent

Community

GRS A




Patient Room | Lateral System FUSI N%

AEI TEAM 02-2018

L, . 0
d |
@
1
] H4@O" O.C.
Vertical \\‘1 o @
H4@12°0.C.
Horizontal \l @
e 4
113"
. -2
#5@1270.C. - "
Vertical :
#4@9° 0.C .
Horizontal i L
' ; | 20
- Concrete Cast-in-Place Shear Walls Y g
. - =
- 12 EL_IMJ —

- -
5 ,/ b =

Design Development Integration Adaptability




Patient Room | Lateral System wTeaMozzos FUST DN
Building Drift Max Total A

Building Drift:

2.76in @

0

- Concrete Cast-in-Place Shear Walls

-
( -
i ) = -

N .

Design Development Integration Adaptability




Patient Room | Matrix Schedule etz FOS 10N

OO0 &

Phase 2 ‘Sprinkler & Plumbing Rough-In \

Phase 3 Wall Framing & Rough-In

Design Development Integration Adaptability



Patient Room | Matrix Schedule etz FOS 10N

OO0 &

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9

Level 3
P3A2 | P3A3
[ | P3A4 P3AS5 P3A6

Phase 2 Sprinkler & Plumbing Rough-In

Phase 3 Wall Framing & Rough-In

Design Development Integration Adaptability




L] L] .
Patient Room | Matrix Schedule METEAMOz20s FOST DN
Week 1 Week 2 Week 3 Weak 4 Week 5 Week & Weak 7 Week & Week 9 Week 10 Week 11 Week 12 Week 13 Week 14 Week 15 Week 16 Week 17 Week 18 Week 19 Week 20 Week 21 ‘Week 22 Week 23 Week 24 Week 25 Week 26 Week 27
Level 3
—
P2A1 Pan2 (P2A3
| 2N . Pas | P2A _
P3AL P3AZ P3A3
Fand F3AS @
Level 4
! !
Level 5
Level 6
P?ql.l P3A2 P3A3
F3A4 :

Level 7

P2A3

Pane

P3A2 P3A3

P3A4 P3AS P3AG
| |
| |

Phase 2 Sprinkler & Plumbing Rough-In

Phase 3 Wall Framing & Rough-In

Design Development Integration Adaptability




Goal Development Team Structure DI etk Design Development ~ Project Outcome



=
2=

OO0 &

Milestone Schedule AF| TEAM 02-2018

[p»>Notice To Proceed

Team Structure DSl lrlf-8  Design Development =~ Project Outcome




=
2=

OO0 &

Milestone Schedule AF| TEAM 02-2018

P> Topping Out

Team Structure DSl lrlf-8  Design Development =~ Project Outcome




=
2=

OO0 &

Milestone Schedule AF| TEAM 02-2018

P Facade Complete

Team Structure DSl lrlf-8  Design Development =~ Project Outcome




Milestone Schedule MMz FUS DN

Clol] b >

Final
%

mpletion

2021

Team Structure DSl lrlf-8  Design Development =~ Project Outcome




Cost | Tracking ez FO§1 DN

S300M | o
$250 M
S200 M

B GCand Fees

Interior

M Enclosure

5100 M Structure
S50 M
]

Baseline Design
$743.59/SF

Team Structure DSl lrlf-8  Design Development =~ Project Outcome




Cost | Tracking ez FO§1 DN

S300M | ~ S
$250 M
S200 M

B GCand Fees

Interior

M Enclosure

5100 M Structure
S50 M
C

Fusion’s Design
$786.29/SF

Team Structure DSl lrlf-8  Design Development =~ Project Outcome




Cost | Tracking ez FO§1 DN

S300M | - o
$250 M
S200 M

B GCand Fees

Interior

M Enclosure

5100 M Structure
S50 M
Fusion’s
Optimized Design
S744.69/SF

Team Structure DSl lrlf-8  Design Development =~ Project Outcome
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Optimized Smart Natural Disaster @

Design Building Facade

$302 M FUSION’S SMART NATURAL @

OPTIMIZED BUILDING DISASTER

$299.4 M DESIGN TECHNOLOGY FACADE @

$290,400,000 $9,000,000 47,700,000
S298 M
$294 M

Smart Building Technology

$286 M

Team Structure PSS G IErAle® Design Development
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I N d oor 3 Energy and Atmosphere 10/19
Environmental Materials and @
Quality Resources
Water Sustainable
Efficiency Sites
Location and
Innovation Transportation
Total Points:
19/35
Energy 63 01/01 Integrative
Atmosphere Process

Team Structure

Design Strategizing

Design Development
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QLS

@

pPLA 45%

kBTU
fe?

Primary Energy Yearly Utilities Savings

Savings

Team Structure PSS G IErAle® Design Development
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Central Plant

-1 LA
| LT

T

Central Plant Combined Heat Main Electrical N+1 Backup Power

Relocation and Power System Room |

2

o 1LS AN

o




Integrative Design Points of Focus AETEAMOZ-208 F U S 10N €

Central Plant Disaster Preparedness

Mass Casualty Emergency Community Construction
Dual Use Spaces Operation Center Shelter Disaster Plan




Integrative Design Points of Focus AEITEAMOZ-208 F U S 1 O N

Central Plant Disaster Preparedness  Floor Reorganization

Mechanical Floor Adjacencies Acoustical
Floor Relocation Considerations




Integrative Design Points of Focus AETEAMOZ-208 F U S 10N €

Central Plant Disaster Preparedness  Floor Reorganization

—
Patient Layout Acoustical Daylight Smart Technology Prefabricated Limiting Walking

Optimization Considerations Bathroom Pods Vibrations

e




Integrative Design Points of Focus AETEAMOZ-208 F U S 10N €

Central Plant Disaster Preparedness  Floor Reorganization Hallway & Team Center

S e =
P ] . Tk
- ™ T
- - e
B ik ““““““ //

Redesign for Circadian Rhythm Prefabricated
Increased Efficiency Overhead Racks
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Central Plant Disaster Preparedness  Floor Reorganization Hallway & Team Center

T

Impact Resistance Dynamic Lighting Prefabricated Units
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Structural Appendix| DSF Connection Details ez FUSTON
A

[ 15’
Louvres —

Dampers \4

A S — — —

Lok

Superimposed Dead load
Grate Live Load

4 4 Live Load
GGrate Dead Loa ; .
Construction Live Load - !
j —
I_\_.__\_\-\-\-‘.-_\-\_L_L o A _l- :-_._J" o
= - Bent Angle
C Channel Fagade Support
] i s D
Slab Edge Deflection ampers l
| U@Uﬂﬂﬂﬂfﬂﬂﬂﬂﬂﬂ[ﬂﬂﬂﬂﬂﬂu LOOCmOUUOOO0IL__
I =—mh —I
. l I |
W24x84 | I X
Spandrel Beam I ¥
Exhaust to DSF
[
Calculations were performed in reference to AISC Design Guide 22 “Facade Attachments to Steel Framed L% ~—'< "’L|f_|__J

Buildings” (2016)
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/ Expansion Joint @

A . |

T " Cooling Tower Load
=1 e W1626(12)
_ /_W10x45 _ /_W10x49 [ Wioxds ‘
‘ ; ;{_‘ : ;‘ W18x35 (16) W18x35 (16) @
o ) =)
S| wisx35(16) & W18x35(16) S
3 ] 3
o . = = =
(4) 247 Piles with S | wisxs(ie) S Wiss(ie) S
Pile Capf see S-106 W10x49 W10x49
for detail schedule By & By 2
i Az W18x35 (16) W18x35 (16)
PRSP F A I »
Q| wisas(e) ¥ Wisx3s(16)
< o0
< (=}
3 3
S W18x35(16) I W18x35(16)
WI10x49 __ ™= W10x49
N4 | wisas(ie) | wi1sx35(16)
| wisssie) & wisas(ie) |
< [oe] <
< o <
x x x
S| wiss(l6) S W18x35(16) 3
= = =
W10x49 W10x49
8” Concrete Cast-in- : ‘ W18x35 (16) . W18x35 (16)
Place Shear Wall (2) -
#3@9” 0.C. Each Way W18x35(16)  ® W18x35(16) <)
TYP. Y et
< >
W18x35(16) S W18x35(16) 3
= =
#‘_ W10x49 o Wi0x4s W18x35 (16) W18x35 (16)
& .l ‘. L I X
S | Wisa5(16)  F W1835(16) 2
< o) <
< ) <
x x x
S| wisx3s(16) I W18x35(16) g
= = =
wiokas . — — || wisx3s(16) —
- — Sk: N
SIRed - AL o o
W10x45 W10x45 W10x45 < | Wi16x26(12) W16x26 (12) <
0y b [ ix <Y 1 1| ¥
e ES s s




Structural Appendix| Roof Design MELTEMM D270 F S T DN

Growing Material

Filter Fabric

Drainage Mat
Root Barrier
Insulation
Waterproofing

Concrete Slab on Metal Deck

ELofRl 1>

Roof Drain

Sika Sarnafil G410 PVC Membrane () o
Sika Sarnafil Sarnacol 2170 '
Georgia-Pacific Gypsum DensDeck 0
Insulation Adhesive
Insulation &5
Insulation Adhesive

4” Concrete Slab on Metal Deck with )
#4 @ 12” O.C. Each Way

Texas Tech Wind Science and Engineering Research Center Construction Material Threshold Testing Results
Assembly Description  Assembly Threshold Missile Speed (mph)

2 layers of 3/4” plywood, one layer of 14 ga. steel and @ @ @ E g
4x4 ft, double stud frame '
4" thick pea-gravel concrete with #4 rebar _
162.0

reinforcement 12” O.C. each way



Structural Appendix| Wind Load Calculations ez FUSTON

30k
106 k
230k
351k
470k
604 k
749 k
A81k
1,003 k
1,121k

1,181k

ELofRl 1>

Level 9 Roof Pressure Loads (200 mph)

p (Table 30.7-2) Final Design Wind Pressure (psf)
Zone
(+) (-) (+) (-)
1 NA -187.64 NA -131.348
2 NA -294.49 NA -206.143
3 NA -401.44 NA -281.008

Elevation Wind Pressure Loads (200 mph)

) Zone 4 Zone 5
Level FLOOR HEIGHT Height above
(+) (-) (+) ()
Roof 14 ft 143.0 ft 89.789 -102.616 89.789 -141.09
Level 7 14 ft 129.0 ft 87.843 -100.392 87.843 -138.072
Level 6 14 ft 115.0 ft 85.75 -98 85.75 -134.76
Level 5 14 ft 101.0ft 83.468 -95.392 83.468 -131.124
Level 4 18 ft 87.0ft 80.871 -92.424 80.871 -127.044
Level 3 18 ft 69.0 ft 77.028 -88.032 77.028 -120.996
Level 2 16 ft 51.0ft 72.24 -82.56 72.24 -113.544
Level 1 17 ft 35.0 ft 66.64 -76.16 66.64 -104.73
Lower Level 1 18 ft 18.0 ft 57.96 -66.24 57.96 -91.056
Lower Level 3 0ft 0.0ft 0.00 0.00 0.00 0.00




Structural Appendix| Mullion Design ez FUS T DN

3/4” Monolithic Laminated Glass @
(| oam | S
MULLION DESIGN SINGLE SPAN : n)
METERS i t (in) 0.75
5 ! 15 2 T pe— NFL [kPa) 4.25
Typical mullions were designed as 2-1/2" by “CTILR T e NFL (psf) | 88.825 @
10-1/2”. The values on the vertical mullion ;,n ‘\ \\ \\\ \\ \ o g Glass Type Factors 4
27 A M, x Area? (kip.f2
design charts were extrapolated to the de- [TEEAANAN 1i i P (Fully Tempered) @
sign load of 141 psf & ;: AR d1f AA / & kesael S Fecsor !
B Pt N WA T 8 T &Y .| | {+ |LoadResistance (psf) 355.3
-:: "IN \\\D 3 3 LT 1 & IGU Unit Load 955.3
B wh | L/ Al 12 . .
g 7 ; SN N B g I A 10 E Resistance (psf)
z " 10N = L gl % i ¢ s ey b Required Load i
2. NEANSE N/ I i 15 Resistance (psf)
19 N AN 0 R L I TR 0.0
Allowable Stress | LRFD Ultimate 1 AV \ Ea R R Rn T e
Design Load Design Load o ».\ 2 Load  Arest Qtem')
A= | 20 PSF (960) 33 PSF (1580) 1s
B= | 30 PSF (1440) 50 PSF (2400) " \\\ ‘J_:igg‘;s s
C= | 40PSF (1920) 67 PSF (3200) " — s In = 42.441(1,766.52 x 10%) £ o I I 20
D= | 50 PSF (2400) 83 PSF (4000) " Sa = B.816(144.47 x 107) & man (14 in.) P8 Laminate ] | 1” 1GU
E= | 60PSF(2880) | 100 PSF (4790) o 1 2 3 4 8 & 7 8 D ol et § . |
MULLION CENTERS IN FEET 7 Lite 1 (mono) | Lite 2 (lami)
§ L (in) 48 48
; W (in) 84 84
tin) 025 | 025
NFL (kPa) 1.75 1.75
NFL (psf) 36.575 36.575
s . Glass Type 36 36
o M M @ w0 2 w0 w w m Factors _
. Fﬁ:t;ﬂ;;;m CNEERA Load Share 0.5 05
2 1o S S e v anmms aus | N Factor |
i . NN E Lead 263.34 263.34
& KDY A Resistance (psf)
PrraR i e —1 IGU Unit Load Resistance (psf)| 263.34
wf nE =—— Required Load Resistance (psf) 141
L] 1000 w]:m.'::ﬂ;“ 4000 5000
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- DEWATERING SYSTEM

6 IN. CONCRETESLAB _, :
#4 @ 18 IN. O.C. EACH

CONCRETE
RETAINING WALL

24 IN. MIN WRAP

’/SIOIL SUBGRADE \ L
l ' MIN 98 PERCENT
E SP COMPACTION—‘I
#8 @ 12” O.C. E
Vertical :
L E
: #5 @ 12” 0.C.
: I Horizontal
P 127
L1
1M
| !
W/
#4 @ 12” O.C. Each
way | | =eeeeeeeeeeeooiooooos 20”
ya Z
7 7
6’
Length (f) = Compressive Pile Reinforcing Pile Cap
Piles Top of Piles i
(per in field Strength Vertical Ties Size Thickness Reinforcing
Lower Level 5 | 81'-0" 10°-0"x10"-0"
Lower Level 3 103'-0"
o | 0" #8 @ 12" OC.
Lower Level 5 81’0 3000 (4) 8 #3@6"0C. | 13-6"x15-0" 55" @
Lower Level 3 103-0" Each Way
Lower Level 5 81"-0 13-6"%20"-0"
Lower Level 3 103'-0"

OF FILTER FABRIC
OVER DRAINAGE
FILL AT WALL

83/_0”

Number

19
41
22
7
22
0

Top of slab
elevation

k1

#8 @ 12” O.C. Each Way
3” Clear Cover
4” Embedment

#3 Ties @ 6” O.C.

(4) #4 Bars

3¢

=| : | 21_0)1

Adequate bearing

$ elevation

@

Lok



Structural Appendix| Helipad Design wmreozzoe FUSTON

64)_0;!

ACLIFALD LUAUINGO DIAVRALY Uplift Wind Load (-281 psf) @
W21x83 W21x83 :
I I 1 Live Load (100 psf)
x z : @
W21x83 W21x83 @

[==]
~ = 2 @
= = =
W21x83 W21x83
@
= W21x83 W21x83 I @ 1 1
A I -T= I
© @
W21x83 W21x83
@ ®
[==]
=+ S <+
[ - =~
= = =
W21x83 W21x83
I I I
W21x83 W21x83 :
T B - ® E-W Landing Gear @ N-S Landing Gear Takeoff Wind

Layout Blackhawk Layout Blackhawk Load (15 PSF)




Structural Appendix | Lateral Deflection ez FUSTON

Wind Deflections @
Building Drift At Tornado Wind Loads Maximum Drift {in) Interstory Drift (in)
160 | X Y X Y
Roof 1.02 2.68 0.12 0.33 @
£ | Level 7 0.91 2.35 0.12 0.33 @
Level 6 0.79 2.02 0.12 0.32 @
20 Level 5 0.67 1.70 0.12 0.32
Level 4 0.55 1.38 0.15 0.39
> aal Level 3 0.40 0.99 0.15 0.44
; Level 2 0.26 0.55 0.10 0.23
2 = Level 1 0.15 0.32 0.09 0.19
g Lower Level 1 0.07 0.13 0.07 0.13
= Lower Level 3 0.00 0.00 0.00 0.00
i Max 0.15 0.44

40 |

Maximurm Building Drift at Tornado Wind Loads

20 |
Wind Maximum Drift (in) Interstory Drift (in)
Speed
0 (mph)
0 1 2 3 4 5 6 7

Building Drift (in) ASCE 7-10 120 1.02 2.68 0.15 0.44
ASCE 7-10 F2 Tornado F3 Tornado F2 135 113 2.99 0.16 043
F4 Tornado = = =H/600 Limit F3 165 1.72 4.83 0.25 0.79
F4 200 2.38 £.95 0.34 1.13
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6,000,000 60,000,000 o
= 5,000,000 50,000,000 < Q
< < @
o X
3 4,000,000 40,000,000 o
) 3 @
>
0 3 000,000 30,000,000 &5
3 o
L c 0
> 2,000,000 20,000,000 & 18%Yearly
< _3 Savings in
cC © energy
O )

2 1,000,000 10,000,000 £ |
0 0
% v, 47 % % S
% @5% %, y, % 4 %o% o, Q‘oé O‘@,. @QQ @e,/}
/)/ 7 & O),O . 076 076® 75
6@,. A - (:9/




Mechanical Appendix| Energy Cost

ez FUSTON

$160,000
$140,000

e
8 $120,000

(@)
& $100,000
$80,000
$60,000
$40,000
$20,000
SO

Monthly Ener

$1,600,000
$1,400,000
$1,200,000
$1,000,000
$800,000
$600,000
$400,000
$200,000

S0

Yearly Energy Cost

45% Yearly
Savings in
Energy
Cost

GO0



Mechanical Appendix| CHP

FUSIONG

Total HYAC First

Design Option

Fusion SHP
Fusion CHP

Design
Option

Cost

$46,275,000

Cost

$1,260,000

Yearly Operating

549,930,000

$835,000

Base Engine

Heat Recovery

Maintenance Cost

Per kW

Total Installed

S 4,500,000

S 900,000

Per kWh

Yearly Total
S 150,000

. Yearly .
Equipment Operating Simple Units C3005 C10005
First Cost Cost Payback* Fuel Consumption [BTU/hr] | 8,800,000 | 11,000,000

Electrical Power Out [KW] 760 950

$ 5,295,000 | $§ 835,000 Steam Production (9 psig) [Lb/hr] 3,000 3,300

S 6,855,000 S 805,000 133 Electrical Efficiency [%] 31 31

$ 3,850,000 $ 770,000 g Recoverable Thermal Efficiency [%] 39 34

¢ 5,850,000 | § 846,000 15.6 Total Efficiency %] 0 B

$ 7,350,000 | § 808,000 17.7

Design  Microturbine Mircoturbine Mircoturbine

Option

1

2
3
4
5

Chiller 1

Chiller 2

Chiller 3

Boiler 1*

Boiler 2*

1 2
1000 KW 800 KW - 250 Ton (A} | 500 Ton(E) | 500 Ton(E) | 3800 MBH | 3800 MBH
800 KW 800 KW 800KW | 250Ton{A) | 500 Ton(E) | 500 Ton{E) | 3800 MBH | 3800 MBH
1000 KW - - 400 Ton (A) | 400 Ton (A) | 400 Ton{A) | 3000 MBH | 3000 MBH
1000 KW 800 KW - 400 Ton (A) | 400 Ton (A) | 400 Ton{A) | 3800 MBH | 3800 MBH
800 KW 800 KW 800 KW | 400 Ton{A) | 400 Ton{A) | 400 Ton(A) | 3800 MBH | 3800 MBH

GO0
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semozons FUS 10N

NOAMAL DPERATION MO ELECTRIC UTILITY
MNATURAL ELECTRIC ELECTRIC MATURAL DHESEL
GAS UTILITY #1 UTILITY #2 GAS FUEL
) 1
! | : I | ANy
w1 (N | | (A I N uswprerzonty | | 1/ 1] | 1
| | |
BUILDING ELECTRICAL BUILDING ELECTRICAL
, i | SvsTEM REFERTO | I BMEND: | | SISk et Rerii. | %
! gt | ELECTRICAL NARRATIVE | ' Gamiw | |Eemnarois ELECTRICAL NARRATIVE |
2 FOR MORE INFORMATION) . . FOR MORE INFORMATION)
HX's | WASTE HEAT | | HX's | WASTE HEAT | |
= b s - cmim s 3 | ' L O S | gy I Jd
POWER POWER POWER POWER
| | CHILLED | CHILLED
WATER ! : WATER
| |
! ! i | | | JI |I | l
ey Tty o i = e S
| I | BULLDING COOUNG LOAD | I BUILDING COOLING LOAD |
(REFER TO CHW DIAGRAM)] | (REFER TO CHW DIAGRAM)
| BLLJSEII::N[:;::TTIEG | | ABSORP, @) ELECTRIC | b — — — — — — — - | BL::)LE[',N‘GR;E;%G | | AssoRe. OVELEEIRE: | M A e R J
CHILLER CHILLERS _ CHILLER CHILLERS
l Foi”w‘féiﬁﬁ'}'o?{mf‘éﬁ || r2s0TON] | |[SOOTONEA)| F — — — — — — — 35 ' ;Jé”hfo’ilﬁm'oimﬁf‘% | Teih | RN mm e e T B
| Al | | BUILDING HEAT REJECTION | )| BUILDING HEAT REIECTION |
(REFER TO CHW DIAGRAM) ! {REFER TO CHW DIAGRAM)
b e = | ] L e e ) ] e TSR e e | | e, [ A MY stk ik el it J
STEAM | ! ! | ) ! \ AL 1 1 ) ] |
CONDENSER CONDENSER
WATER WATER
NGO NATURAL GAS UTILITY MO UTILITIES
DIESEL ELECTRIC ELECTRIC CHESEL
FUEL UTILITY #1 UTIUTY #2 FUEL
'
e o e i a— ] s T EESE S
we | [Backup | ; wx | [BAckup 1
BOILER | | BOILER
omcu | | Saomcssos | | e | | StomcazcUGL |
| . DIESEL . - DIESEL
ceneraTors| | ELECTRICAL NARRATIVE | T ELECTRICAL NARRATIVE |
| | FOR MORE INFORMATION) | FOR MORE INFORMATION) |
| B | P R PRI O PR | SRR NP
POWER POWER
! CHILLED I ) CHILLED
! I WATER ! I WATER
Pl | . £
- . [ b - — - - - 1 - i - — - 1
' ! | BUILDING COOLINGLOAD | ! ! BUILDING COOLING LOAD
| BUILDING HEATING | | [REFER TO CHW DIAGRAM) | : T (REFER TO CHW DIAGRAM) |
| HHW/STEAM DIAGRAM | | 1500 Ton EA1 S | HHW/STEAM DIAGRAM | (500 TON EA]
al y - e
| FORMORE INFORMATION) | | BUILDING HEAT REJECTION || FORMOREINFORMATION). BUILDING HEAT REJECTION |
1 | (REFER TO CHW DIAGRAM) ! | (REFER TO CHW DIAGRAM)
| = a b J L - L 5 L i
! ] ! ] ! 1] | 1
" CONDENSER CONDENSER
WATER WATER
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No No No No
Normal No No No = PR ST
T Nitural Gas Electricity Natural Gas, Utilities Electricity, Utilities, Utilities,

P Diesel Diesel Limited Diesel Diesel
Electric Utility v v X v X X X X
Natural Gas Utility v X v X X v X X
Diesel Supply v v v X v X ~ X

CHP Engines

Diesel Generator

Cooling Tower

Critical AHU Fans

Non-Critical AHU Fans

Backup Boiler

Electric Chillers

MRI Chiller

OR Chiller

Absorption Chiller

MRI

Critical Power Receptacles

Life Safety

Lighting

General Receptacles

Room Pressurization

Data Servers

OR Cooling

Kitchen Refrigeration

Family Area

EOC

GO0
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' @ Level 7
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Level 5
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Double Skin Facade | Temperatures

METEAM 2o FUS T ON

120

100

80

60

40

20

-20

Active Double Skin Temperature Comparison

—

\

P
Il Hand Calculations
I CFD Model
Outside Air
100 105

GO0
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Acoustics| Patient Room ez F U S 10N

Private PICU
Room (473)

Private PICU
Room (473)

Private PICU
Room (473)

Source Room Source Room Source Room
Source Room

Floor Area

Source Room Source Room

298 298 298

Floor Area Floor Area

Private PICU

R (el Room (472) Receiver Room Bathroom Receiver Room Corridor

Receiver Room Receiver Room Receiver Room

304 53 589

GO0

Floor Area Floor Area Floor Area
Common Common Common
Partition Area i Partition Area e Partition Area 1
Receiver Receiver Receiver
Room/Partition 24 Room/Partition 0.3 Room/Partition 3.6 Facade STC
Area Area Area
60
Speech Privacy Speech Privacy Speech Privacy o
3 50
—
-
> 40
g . - . . .
Sound Pressure Sound Pressure Sound Pressure 3 -~ 3
Level Level Level < 30 - Contour Level (dB)
o ,
R_S R_S R_S 0
220
= * TL(dB)
Field STC 38 Field STC 48 Field STC 32 v
=
o 10
—
) — — £
SUE AL e STC Adjustment STC Adjustment 0 Facade STC-52 Contour
wn Q 9 Q9 n O o o o o O O O O O O
™~ o O w =i o o m O o un o o o wr O
i L | ~N ™S m < I W 0 O ™ o O Tp] i o
. . ™ L) L | ~ o~ m <t
Requirements PICU to PICU PICU to Corridor PICU to Bathroom
Confidential & Worst Case 52 0 56 One-Third Octave Band Frequency (Hz)

Type Original Updated: Wall 5
Interior Wall Type A6 1/2" Gypsum
5/8" Gypsum 1/2" Gypsum
6" Metal Stud .
Construction 5/8" Gypsum

1/2" Gypsum

1/2" Gypsum

STC 55
Price ($/sqft) 4.14
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hyperlinked to the main appendix slide



Lighting/Electrical Appendix| Load Calculations

FUSIONG

Electrical Assumptions

Generator Load - Paralleled With CHP

bt PF Load Factor | vA/ft* | Total SF 2 Generators |3 Generators
0.85 55% 14.5 390,000 o o kVA 86% 57%
Estimated Demand Load i 345 ELL
Apparent Power 5655|kVA CHP Power Output
Real Power 4807 kW 100% 0%
Essential Electrical System Demand kW kVA KW kVA
Apparent Power 4807 |kVA C8005 800 1000 560 700
Saal Pouier 2087 [k C1000S 1000 1250 700 875
Total 1800 2250 1260 1575
Diesel Fuel Consumption Rate - 2 Generators @ 94% Load Paralleled With CHP
% Load gph Fuel Consumption gph gpd (24hr) 48 hr 72 hr 96 hr
100% 111.5 1 Generator 105.3 2527.4 5054.8 /582.21 10109.6
94% 105.3 2 Generators 210.6 5054.8] 10109.6f 15164.41 20219.1
/5% 85.7

@
O



Lighting/Electrical Appendix| CHP System Energy Costs

AEI TEAM DZ-2018

FUSIONG

Combined Heat and Power System - Maonthly Energy Costs
$140,000.00
Omaha Public Power District - Rate Schedule 232
5120,000.00
Service Charge $100,000.00
Flate Rate E
Total Charge $115.31 g A
Combined Heat and Power - Demand Charge ‘E $60,00000 —
First 1,000 kW Additional kW =
Total Charge $10,170.00 $30,578.65 ool i i
Energy Charge Rates waas & T
First 300 kWh/kW |Remaining kWh
S0.00
Summer 500550 $00504 ._ﬁ o ;\R} 2 - ah -{"} ot & g
- & R o i ¥ o ¥ & & & & &
Winter 50.0412 S0.0360 ¥ o ¥ ¥ #q‘? o ‘:5_:\“"" ¢d~°
Month
Matural Gas Electricity
Combined Heat and Power - Energy Charge
Winter Summer Winter
January February March April May June July August September October November December Total
Cooling kWh/month 0.00 0.00 0.00 0.00 50,704.01 79,413.20 118,205.39 74,014.03 46,753.93 3,322.63 0.00 0.00 372,413.20
Hospital kWh/month 1,142,753.42 1,032,164.38 1,142,753.42 1,105,890.41 1,142,753.42 1,105,890.41 1,142,753.42 1,142,753.42 1,105,890.41 1,142,753.42 1,105,890.41 1,142,753.42 13,455,000.00
CHP Production 671,249.12 611,713.92 610,906.12 759,106.89 1,085,476.55 1,166,076.32 1,272,240.00 1,131,519.12 1,016,063.79 799,160.30 609,721.94 612,498.83 10,345,732.91
New kWh/month 471,504.30 420,450.46 531,847.31 346,783.52 107,980.88 19,227.30 0.00 85,248.34 136,580.55 346,915.76 496,168.47 530,254.59 3,492,961.47
Total Charge $19,425.98 $17,322.56 $21,912.11 $14,287.48 $4,448.81 $1,057.50 $0.00 $4,688.66 $7,511.93 $14,292.93 $20,442.14 $21,846.49 $147,236.59
Combined Heat and Power - Total Energy Bill/Month
January February March April May June July August September October November December Total
Elec Bill/Month $60,289.93 $58,186.52 $62,776.07 $55,151.44 $45,312.77 $41,921.46 $40,863.96 $45,552.62 $48,375.89 $55,156.89 $61,306.10 $62,710.45 $637,604.08
Elec With Primary
Service Discount 558,481.24 $56,440.92 $60,892.78 $53,496.90 $43,953.39 $40,663.82 $39,638.04 544,186.04 $46,924.61 $53,502.18 558,466.92 $60,829.13 5618,475.96
Fuel Bill $6,099.85 $5,558,84 $5,551.50 $6,898,24 $9,864.,07 $10,596.50 $11,561.24 $10,282.47 §9,233.29 $7,262.22 $5,540.73 $5,565.97 $94,014.91
Total Energy Cost 564,581.09 $61,999.76 566,444.28 $60,395.14 $53,817.45 $51,260.32 551,199.28 554,468.51 $56,157.90 $60,764.40 565,007.65 $66,395.10 $712,490.87

OO0
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MV Transformers Life-Cycle: Separate Heat
and Power System

Estimated Annual Elec Bill $1,294,848.65
With 3% Discount $1,256,003.19
Difference $38,845.46
Transformer Investment $312,125.00
Payback Period (years) 8.0
Average Lifetime (years) 25
Profitable Life (years) 17.0
Total Profit $659,011.48

MV Transformers Life-Cycle: Combined Heat
and Power System

Estimated Annual Elec Bill $637,604.08
With 3% Discount S618,475.96
Difference $19,128.12
Transformer Investment $312,125.00
Payback Period (years) 16.3
Average Lifetime (years) 25
Profitable Life (years) 8.7

Total Profit

$166,078.06

5700,000.00 -

$500,000.00 -+
$400,000.00 +

5300,000.00 +

5700,000.060 -

MY Transtformer Pay

back Period - Se
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If you need more appendix slides, please copy
this original slide since the option icons are
hyperlinked to the main appendix slide



Lighting/Electrical Appendix| llluminance and LPD Criteria FUSIDN

llluminance Lighting Design Criteria
Recommended @
Space Zone Task A (1ux)
verage (lux c . . o
6 Lighting Power Density (LPD) Design
Family Casual Chair 150 Criteria (W}
PICU General 300 (150)
. Patient
Patient Room _l Examination 1000
(Intensive Care) Space Recommended (W/ft2)
Nightlight 2
Day 500
Team Center Work Station Patient Room 0.62
Night 300
General Day 100 Team Center 0.87
Circulation Night 50
Corridar Corridor 0.89
Day 500
Work Station :
Night 300 Family Center 1.07
. N General Day 200
Family Waiting , .
Circulation Night 100
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QO

Calculation Results
. Fixture Horizontal llluminance Requirement Check
# of Calculation
S Task Calculati Point Boundary LPD 4
pace as aicufation omn Offset (ft) e Fixture iE Average Minimum | Maximum Max/Min | Coefficient of Horizontal 15
i i ixture Type
Points Spacing (ft) (e Count (lux) (lux) (lux) Ratio Variation Illuminance
) G 2 85
PICU Patient o
Examination 27 1 - 1048 766 1287 1.68 0.15 0.905 PASS FAIL
Room D 5 85
. G 2 85
PICU Patient
General 288 1 - 278 103 462 4.49 0.32 0.646 PASS FAIL
Room D 5 .85
Family Waiting General
63 2 0.25 B 8 .85 339 176 461 2.6 0.2 0.66 PASS PASS
Area (Day)
Work Station ) 4 0.85
Team Center 120 2 0.25 576 198 912 4.6 0.33 0.8 PASS PASS
(Day) B 12 0.85
) J 4 0.1
Work Station
Team Center . 120 2 0 301 78 420 5.4 0.29 0.8 PASS PASS
(Night) B 12 0.72
A 127 0.85
Corridor General (Day) 296 2 0.25 52 12 101 8.8 0.33 0.40 PASS PASS
C 4 0.85
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Calculation Points Grayscale Rendering Pseudocolor Rendering

Examination

Ambient
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Source | Cost Per 5.F, | % Of Sub-Total | Total Amount Total Amount
A. Substructure @
1010 |Proposed, RSMeans, 03 31 13.70 Placing Concrete, 03 31 13.35 Heavyweight Concrete 5 0.41 5 160,869.22
1020 |Auger Cast-in-Place Piles with Pile Caps 5 13.68 S 5,333,872.50 @
1030 |RSMeans, 30 30 53.40 Concrete In Place (Bldg Construction Costs, p. 76) 3 0.62 3% 5 241,500.00 | S 5,988,245.91
2010 |Proposed, Basement Excavation 5 0.65 3 252,004.19 @
2020 | N/A 3 _
B. Shell
B10 Superstructure
1010 |RSMeans, B1010 254 W Shape, Composite Deck, & Slab & B101 208 Steel Columns (A3 5 43.80 99 § 17,082,544.64 ¢ 19,179,732.04
1020 |RSMeans, B1010 254 W Shape, Composite Deck, & Slab & B101 208 Steel Columns (A9 5 5.33 5§ 2,097,187.40
B20 Exterior Enclosure
2010 |B2010 146 Metal Siding Panel [22 ga) g 6.71 4 2 .617,888.80
2020 |RSMeans, 08 44 13.10 Glazed Curtain Walls (Facilities Construction Costs, p. 318) (Bag 5 158.89 5% S 7,368,423.00 | & 10,036,151.80
2030 |Exterior Doors C1020 5 0.13 5 49,840.00
B30 Roofing
3010 |Single ply membrane, stone ballast 5 2.62 0% S 1,021,800.00 S 1,064,700.00
3020 |Roof hatches 5 0.11 5 42,900.00
C. Interiors
1010 |Interior Partitions g 3.66 g 1,427,348.94
1020 |Interior Doors (C1020) 5 5.42 S 2,112,624.00
1030 |Hospital curtains 5 3.44 5 1,341,600.00
2010 |Stair Construction (C2010) 5 1.86 13% 3 727,150.00 | 5 28,954,122.94 |+510M allowance
3010 |65% Paint, 35% ceramic wall tile 5 20.14 5 7,854,600.00
3020 |60% vinyl tile, 20% ceramic, 20% terrazzo S 23.90 S 9,321,000.00
3030 |Acoustic ceiling tiles on suspended channel grid 3 15.82 5 6,169,800.00
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D. Services .512
D10 Conveying
1010 |RSMeans D1010 Elevators & Lefts (Assemblies) 5 11.52 S5 5 4,494,405.00 g 4,494,405.00
1020 |N/A 5 - 5 -
D20 Plumbing
2010 |Medical, patient & specialty, supply and drainage 5 19.59 5 7,639,229.87 @
2020 |Electric water heater 5 33.30 10% S 12,987,000.00 | 5 21,968,249.12
2040 |Rain water collection system 5 3.44 S 1,342,019.25 @
D30 HVAC
3010 |Fin Tube Radiation g 5.65 & 2,203,155.00
3020 |Microturbines & Supplemental Boiler 5 14.10 5 5,500,000.00
3030 |Chillers & Cooling Towers 5 2.54 23% 5 991,950.00 | 5 49,929,805.00
3050 | NfA 5 - 5 -
3090 |Hot water boilers, ductwork, VAV terminals, ventilation system 5 105.73 S 41,234,700.00
DAQ Fire Protection
4010 [Wet pi inkl t 8.30 3,237,000.00

e pIF-ZIE sprinkler system 5 2% S 3,237, S 3,829,800.00
4020 |Standpipe 5 1.52 5 592,800.00
D50 Electrical
5010 |MV Transformers, Switchgears, Busduct 5 3.50 5 1,363,768.43
5020 |All 71.79 28,000,000.00

owance S — ) 15% S 28,000, $  33,293,961.69
5030 |Addressable alarms, emergency lighting, internet and phone wiring 5 6.38 5 2,684,404.26
5090 |Generator, Auto Transfer Switch 5 3.19 S 1,245,789.00
E. Equipment & Furnishings
1010 | N/A g - g -
1020 | NfA 5 61.02 13% § 23,799,268.03 $  27,600,000.00
1030 | N/A g - g -
2020 | NfA 5 .83 5 3,444 768.67
F. Special Construction
1020 | N/A $ - 0% 5 i i
1040 | N/A 5 - $ -
G. Building Sitework

| Green Roof |3 0.73 0% |$ 28600000 | §  286,000.00
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Sub-Total| 5 216,625,173.50 5 216,625,173.50

Contractor Fees (Contingency: 6%, General Cond.: 6%, Overhead: 4%, Profit: 7%)| 5  49,823,789.91
Architect Fees (9%)| $ 23,980,406.71

Total Building Cost| $ 290,429,370.11

Total

CXof%) 1>

A. Substructure

A. Substructure
= B. Shell
= C. Interiors
= D. Services
= E. Equipment & Furnishings
= G. Building Sitework
= General Requirements

= Architect Fees
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FUSIONG
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glazed (1) FEMA Rated glazing, 22 g
insulated metal panel

Area of Area of Metal | Total Area of Cost/SF of
Total Glazing Panels Finishes Finishes Cost Increase
Option 1: (E) Average, single glazed| $ 9,521,991.40 56,530 64,290 120,820 | S 78.81
(1) Average, double glazed, 22 g
insulated metal panel S 464,320.40 5%
Option 2: (E) Average, double | $ 9,986,311.80 | 56,530 | 64,290 | 120,820 | $ 82.65
glazed (1) Average, double glazed,
22 g insulated metal panel $5,713,816.80 57%
Option 3: (E) Average, double | $ 15,700,128.60 | 56,530 | 64,290 | 120,820 | $ 129.95
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FUSIONG

Auger Cast-in-Place

Piles Daily Output| Unit Material | Total Count Depth |Depth (V.L.F.) Total
18" diameter, 0.065
C.¥./L.F. 900 V.L.F. 5100.00 | 5100.00 406 81 32886 S 3,288,600.00
128 103 13134 $1,318,400.00
Total $4,607,000.00
A1010 250 Pile Caps, RSMeans Assemblies Costs (p. 7)
Cost Each
Mo. Piles |Size (ft-in x ft-in x in) |Pile Capacity (ton) |Column Size {in} |Column Load (k) |Mat. Inst. Total Count Total
Be00 14|11-6x10-9%55 a0 29 2155| $3,425.00 | $2,375.00 | $5,800.00 60| $348,000.00
7000 15|13-0x11-6x506 a0 33 2776| $4,375.00 | $2,925.00 | $7,300.00 29| $211,700.00
7150 20|14-6x11-6x52 40 24 1491| $4,698.75 | $2,900.00 | $7,598.75 22| $167,172.50
$726,872.50

Total w/ Pile Cap5| 55,333,872.50

CXof%) 1>
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3163 26.13 Fixed End Caisson Piles (Bldg Construction Costs p. 645)
Open style, machine drilled, to 50' deep,

in soft rocks and medium hard shales, Crew | Daily Cutput| Labor Hours| Unit Material Labor | Equipment Total Count Depth |Depth (V.LF.) Total
2700(36" diameter, 0.262 C.Y./L.F. B-49 15 5.867|V.L.F. 5 37.00 | S$275.00 | 5 239.00 | 5 551.00 16 85 1360| S 749,360.00
39 107 4173[ §2,299,323.00
3000(72" diameter, 1.05 C.Y./L.F. |B-49 | 6 14.667|V.LF. | $ 149.00 [ $690.00 [ $  600.00 | $1,439.00 28 85 2380| $ 3,424,820.00
g 107 856| $1,231,784.00
Total 5 7,705,287.00
3900|For 50' to 100' deep, add | lv.ie | | 7% Total $ 8,244,657.09
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L o il orie Duration  Start Finish Half 1, 2018 Half 2, 2018 Half 1, 2019
N J M M J 5 N J
1 Central Plant 190 days Mon 1/29/18 Fri 10/19/18 r 1 Central Plant
"2 | Dpemolition 10 days Mon 1/29/18 Fri2/9/18 mmm Demolition
3 Auger CIP Piles & Pile Caps 6 days Mon 2/12/18 Mon 2/19/18 Tem Auger CIP Piles & Pile Caps
4 | FRPSOG 4 days Tue 2/20/18  Fri 2/23/18 i FRP SOG
5 Place Precast Concrete Wall Panels 10 days Mon 2/26/18 Fri3/9/18 B Place Precast Concrete Wall Panels
6 Install Equipment 50days  Mon 3/12/18 Fri5/18/18 T Install Equipment
7 | Install Diesel Tank & Transformers 5 days Mon 5/21/18 Fri5/25/18 T Install Diesel Tank & Transformers
8 MEP Connections to New Hospital 75 days Mon 5/28/18 Fri9/7/18 Teesssssssssssssssssssmn  MEP Connections to New Hospital
9 Start-Up Equipment 10 days Mon 9/10/18  Fri 9/21/18 T Start-Up Equipment
10 Bzlancing 5 days Mon 8/24/18  Fri9/28/18 = Balancing
11 Commissioning 15 days Mon 10/1/18 Fri10/19/18 T Commissioning
12 Central Plant Operational D days Fri 10/19/18  Fri 10/19/18 & 10719
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IFinish

1B Task Name Duration Start Half 2, 2020 | Hatf 1, 2021
S ) 5 M J M
1 |Level3 162 days Thu 5/3/20 Fridf16/21 r y Level 3
2 Inspect Floor Flatness 3 days Thu8/3/20 Men 9/7/20 ma Inspect Floor Flatness
3 Install & Connect Overhead Racks 22days  Thu9/3/20 Fri 10/2/20 s Install & Connect Overhead Racks
4 Sprinkler Piping & Plumbing Rough-In 23days  Mon 9/14/20  Wed 10/14/20 o Sprinkler Piping & Plumbing Rough-In
5 Wall Framing & Rough-In 72days  Thu9/24/20  Fri10/23/20 sy Wall Framing & Rough-In
6 Wall Inspection & Install Gypsum Board ~ 23days  Mon 10/5/20  Wed 11/4/20 s Wall Inspection & Install Gypsum Board
7 Fabricate Soffit 2 days Thu 11/5/20 Fri 11/6/20 ¥ Fabricate Soffit
8 | Tape, Spackle, & Sand 30days  Mon11/9/20  Fri 12/18/20 s Tape, Spackle, & Sand
9 Paint 15 days Mon 12/21/20  Fri 1/8/21 e Paint
0 Balancing 10 days Mon 1/11/21  Fri 1/22/21 s Balancing
1 Install Floaring Finishes 25 days Mon 111721 Fri 2/12/21 Yo Install Flooring Finishes
Lo Pull Wires 5 days Mon 1/11/21  Fri 1/15/21 B Pull Wires
13 Install Sprinkler Heads 15 days Maon 1/11/21  Frl 1/29/21 s Install Sprinkler Heads
14 Install Lighting Fixtures 30 days Mon 1/11/21  Fri 2/19/21 s Install Lighting Fixtures
13 Overhead Inspection 6 days WMon 2/22/21  Mon 3/1/21 % Overhead Inspection
18 Install Casework 40 days Maon 2/22/21  Fri 4/16/21 T Install Casework
ik Install Doors & Hardware 15 days Mon 1/11/21  Fri 1/29/21 T Install Doors & Hardware
18 Install Boom B days Tue 3/2/21 Thu 3/11/21 s Install Boom
19 Boom Connections B days Wwed 3/3/21 Fri 3/12/21 pmmm Boom Connections
20 Install Furniture 20 days Mon 3/15/21  Fri 4/9/21 T Install Furniture
21 Install Qwner's Equipment 8 days Mon 3/15/21  Wed 3/24/21 T Install Owner's Equipment
22 Level 3 Complete O days Fri 4/16/21 Fri 4/16/21 o 416

CXof%) 1>
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CXof%) 1>

4 | Fesis
1D Task Mame Duration iS‘tar‘t iFlnlSh Half 2, 2079 Half 1, 2020 Half 2, 2020 Half 1, 2021
. . M l 5 _ B 1 M M ) s . N i
1 | Prefabrication Factory 200 days Thu8/22/19 Wed 5/27/20 I 1 Prefabrication Factory
2 Prefabrication Factory Start-Up 0 days Thu 8/22/19 Thu 8/22/1% ¢ 8722
3 Fabricate Prefabricated Bathroom Pods 73 days Thu 8/22/19 Mon 12/2/18 Yo Fabricate Prefabricated Bathroom Pods
4 Fabricate Exterior Layer of DSF Curtain Wall ~ 7Sdays  Thu8/22/19 Wed 12/4/19 s Fabricate Exterior Layer of DSF Curtain Wall
5 Fabricate Prefabricated Overhead Racks 200days  Thu8/22/19 Wed 5/27/20 e Fabrricate Prefabricated Overhead Racks
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Workflow Planning | Bluebeam PN

Bluebeam Studio

Bluebeam Studio, in collaboration with Box, was
employed for document storage, sharing, and as a
file backup system.

ceMARM ERtaRON

)

Team Structure DENINTEIC {Wlf-8l Design Development | Project Outcome

EXJal: I+



Best Practices | Indoor Air Quality F l!m?méz-z%g“ %

CO00e

Pressurization

|
/

ANSI/ASHRAE/ASHE
Standard 170

Filtration

Team Structure DEIISIEILHNIN  Design Development — Project Outcome
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Intermediate
Environment
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Disaster Preparedness

FUSITON

AEI TEAM 02-2018

@

FLOOR

SSENTIAL STAF
SHELTERS IN PLACE

TORNADO
WARNING

EVACUATION OF
NONCRITICAL

AT DESIGNATED
LOCATION ON

STAFF TO STORM
SHELTER

1S STRUCTURAL
SYSTEM DAMAGED?

DOES DAMAGE TO
FACADE PREVENT
PATIENTS FROM

OCCUPYING ROOMS?

HAS THE ELECTRICAL

GRID GONE DOWN?

IS THE NATRUAL GAS

SUPPLY DOWN?

IS THERE A
CONTINUOUS SUPPLY
OF DIESEL TO POWER

THE GEMERATORS?

I_l_\

—

_J_|

YES NO

YES NO

NO

YES

NO YES

— NO YES

Initiate Traffic

A

TEMPORARILY ENCLOSE

INTERIOR FACADE TO
CONTINUE OPERATION

HOSPITAL CAN
NOT SUSTAIN
OPERATIONS

W

A 4

HOPSITAL REMAINS
OPEN AND MAY
GO INTO SURGE

Design Development Integration Adaptability
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Mass Casualty
Incident

Control

v

Set Up Triage
Tent Outside
ER

Sort Patients
by Treatment
Priority

Green

(Low Priority)

Yellow
(Med Priority)

Red
(High Priority)

A4

S

Are Rooms
Openin
the Hospital?

-

Treat Patients
In
Triage Tent

| —

Send to
Open Patient

"\ Rooms For

Treatment

Send to
Converted
Rooms

CO00e



: - : FUSITON
Family Waiting Overview AEI TEAM 022018 %

000

Lighting :
Degree of Opening AIIc@I:

Protection

Unprotected, Not Sprinkle | Not Per
rec

Unprotected, Not Sprinkle | 15%

Interactive Wall

Design Development Integration Adaptability




: - : FUSITON
Family Waiting Overview AEI TEAM 022018 %

CO00e

Distance Degree of Opening Allowable area
Protection

3’-5’ Unprotected, Not Sprinkle | Not Permitted
red

5-10 Unprotected, Not Sprinkle | 15%
red

Design Development Integration Adaptability
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