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*UMCP consists of three separate facilities eIntroduction
*Central Utility plant *Objective/Goals
*D&T Building *Redesign Considerations
*New Hospital eStructural

*Focus of this thesis is limited to New Hospital eArchitectural

*Building Statistics *Construction
Size: 400,000 sq ft. eStructural Depth
Height: 9r-0” above grade “RAM Model

Design height = 147-0” *Process
(Future 4 story addition) eResults
Stories: 6 stories + 1level below grade eArchitectural Breadth
Typical story height = 14'-0” *Renderings
Construction start: ~ May 2009 eAnalysis
Construction end: ~ January 2012 «CM Breadth
Overall cost (NH):  ~$115 million «Cost Analysis
Delivery method: Design-Bid-Build +Schedule Analysis

*Conclusion/Acknowledgements
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Structural
*Gravity system
*Composite beam floor system
*3-1/4” LWC over 3”, 20 Ga. composite metal deck
34” shear studs, ASTM 108
*Typical bay size: 30™-0” x 30-07; 30-0” x 18'-0”
*Typical sizes: W14 columns
WI12-W27 beams/girders
eLateral system
*18 braced frames (9 in each wing)
*HSS shapes for diagonals
*Each frame has unique brace configuration
*4 moment frames
*Along north and south facades
*PR moment connections
eFoundation
*Primarily spread footings w/ mat foundations in certain areas
*Tension-only mini piles attached to braced frame footings
*Extend into bedrock found 8-30" below ground level
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eIntroduction
*Objective/Goals
*Redesign Considerations
eStructural
*Architectural
eConstruction
eStructural Depth
*RAM Model
*Process
*Results
eArchitectural Breadth
*Renderings
eAnalysis
*CM Breadth
*Cost Analysis
Schedule Analysis
*Conclusion/Acknowledgements
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Structural
eGravity system
*Composite beam floor system
*3-1/4” LWC over 3”, 20 Ga. composite metal deck
34" shear studs, ASTM 108
*Typical bay size: 30™-0” x 30-0”; 30-0” x 18’-0”
*Typical sizes: W14 columns

WI12-W27 beams/girders
eLateral system

*18 braced frames (9 in each wing)
*HSS shapes for diagonals
*Each frame has unique brace configuration
*4 moment frames
*Along north and south facades
*PR moment connections
*Foundation
*Primarily spread footings w/ mat foundations in certain areas
*Tension-only mini piles attached to braced frame footings
*Extend into bedrock found 8-30" below ground level
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Architectural
Curtain wall on south fagade is prominent architectural feature
#92-0” tall
sInsulated glass with low-e coating
*Glass is tinted at floor levels to hide structure
*Provides great deal of daylight in patient rooms

*1% floor is mainly public space
*Cafée
*Lobbies
eSensitive equipment areas

*Floors above 2™ floor are private patient areas
*Rooms located along north and south facades
eNurse stations, offices, corridors in middle

Typical Floor Plan
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Goal #1 eIntroduction
Eliminate net tension at the foundation level °Objective /Goals
»>No longer would need tension only mini-piles underneath *Redesign Considerations
spread footings il
eArchitectural
Goal #2 s - sConstruction
Improve vibration performance of floor system eStriictural Depth
»Meet standards established for sensitive equipment *RAM Model
*Process
3 = *Results
De51gr‘1 Solution - eArchitectural Breadth
Redesign the structural system in concrete! «Renderings
»Would increase compressive force enough to overcome <Avilysis

tension from lateral loads N
» Concrete floor systems tend to perform better under

*Cost Analysis
vibration than steel floor systems -

Schedule Analysis
*Conclusion/Acknowledgements
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Architectural considerations.... eIntroduction
*Objective/Goals
*Floor plan adjustments ——  Careful shear wall placement .Redesign Considerations
eStructural
eArchitectural
*Construction
sStructural Depth
*RAM Model
*Process
*Results
eArchitectural Breadth
*Renderings
DGEINSH
*CM Breadth
*Cost Analysis
*Schedule Analysis
*Conclusion/Acknowledgements

Curtain wall interaction with structure —— Breadth topic
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Applied loads

Wind
Four different load cases to account for variability in wind

direction

*These wind cases (8 in total) were calculated by hand and

entered manually into RAM model

Seismic
sFundamental period of both wings exceeded CuTa. Therefore,

CuTa was used to determine seismic forces.

sLateral system defined as special reinforced concrete shear walls

*R-=6.0
*Cd-=5.0

*Building weight and seismic loads were calculated by hand to

confirm RAM calculation
*Base shears within 1.0%
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e[ntroduction

*Objective/Goals

*Redesign Considerations
eStructural
eArchitectural
*Construction

sStructural Depth
*RAM Model

*Process
*Results
*Architectural Breadth
*Renderings
*Analysis
*CM Breadth
*Cost Analysis
*Schedule Analysis
*Conclusion/Acknowledgements



Natural Frequency
f,=(c*@)/a?
where ¢ = [Eh¥/12(1-v?)|*g/q

Peak Acceleration
al”/g (_Poe»O.Zan/BW

Vibration Velocity
V-UAJE,
where U, = TF,_f 2

Atotal - AmidA + AcolB
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Floor Vibration

eInitially assumed that slab thickness would be governed by
vibration
*Considerations for vibration design:
1. Source

2. Transmission path

3. Floor characteristics
4. Human sensitivity

5 Acceptable standards

Walking

Dampm

[ Iseniucrqupmen | oo

Presentation Outline

e[ntroduction

*Objective/Goals

*Redesign Considerations
eStructural
eArchitectural
*Construction

eStructural Depth
*RAM Model
*Process
*Results
*Architectural Breadth
*Renderings
*Analysis
*CM Breadth
*Cost Analysis
*Schedule Analysis
*Conclusion/Acknowledgements
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Check assumed behavior sIntroduction
*Objective/Goals
Slab Deflection *Redesign Considerations
eStructural
eArchitectural
*Construction

eStructural Depth
*RAM Model
*Process
Dead + Live Load Deflection *Results
eArchitectural Breadth
. A
*Renderings

*Analysis

«CM Breadth
*Cost Analysis
*Schedule Analysis
*Conclusion/Acknowledgements
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Check assumed behavior

Non-Sway Columns
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e[ntroduction

*Objective/Goals

*Redesign Considerations
eStructural
eArchitectural
*Construction

sStructural Depth
*RAM Model
*Process
*Results
*Architectural Breadth
*Renderings
*Analysis
*CM Breadth
*Cost Analysis
*Schedule Analysis
*Conclusion/Acknowledgements
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Wall Design sIntroduction
*Objective/Goals
Thickness =127 *Redesign Considerations
fc-8ksi eStructural
eArchitectural
*Construction

Typical reinforcing:
Horizontal- #4 @12” o.c.
Vertical- #6 @ 10" o.c. *Structural Depth
*RAM Model
*Process
*Results
*Architectural Breadth
*Renderings
*Analysis
*CM Breadth
*Cost Analysis
*Schedule Analysis
*Conclusion/Acknowledgements
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Presentation Outline

Slab Design eIntroduction
8" slab *Objective/Goals
sla : ; -
*Redesign Considerations
eStructural
) Walking Rate au/g 0.001 :
Vel
clexly Fast Medium Slow 0.0025 operating °Arch1tectgral
% 3991.89  887.09 23845 00 operating 0.005 offices *Construction
i sStructural Depth
*RAM Model
*Process
§ Walking Rate a/g 0.0018
Vel .
ARGy Fast Medium Slow 0.0025 operating RCSUItS
670669 149038 40061 4000 operating 0,005 office eArchitectural Breadth
*Renderings
*Analysis
*CM Breadth
Vibration for Walking «Cost Analysis
N Walking Rate ay/g 0.002 R
Vel
elodity e o A7 el Schedule Analysis

v 43000.00  9502.00 2554 g 0.005 offices *Conclusion/Acknowledgements
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Beam Design eIntroduction
*Objective/Goals
Size: 18” x 20” *Redesign Considerations
- ; eStructural
e eArchitectural
*Construction

sStructural Depth
*RAM Model
*Process
*Results
*Architectural Breadth
*Renderings
*Analysis
*CM Breadth
*Cost Analysis
Schedule Analysis
*Conclusion/Acknowledgements

Typical reinforcing:
#7 - #11 bars
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Cost Analyst, Steel e[ntroduction
*Objective/Goals
*Redesign Considerations
eStructural
eArchitectural
*Construction
sStructural Depth
*RAM Model
*Proc
*Results
eArchitectural Breadth
*Renderings
*Analysis

*CM Breadth

*Cost Analysis
*Schedule Analysis
*Conclusion/Acknowledgements




2010 AE Senior Thesis: University Medical Center at Princeton Presentation Outline

Cost Analysis- Concrete sIntroduction
*Objective/Goals
*Redesign Considerations

eStructural

eArchitectural
Ermerm sConstruction
— v . e sStructural Depth

*RAM Model

Sl
e B — *Results
RS Means 2010 eArchitectural Breadth

*Renderings
*Analysis
: 7 *CM Breadth
+Cost Analysis

EETTT—— ot *Schedule Analysis

$ 3,884,525.08

*Conclusion/Acknowledgements
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Cost Comparison

Structural System Cost
Original Steel Design

Structural System Cost
Sla $ 3,884,52
5 5,

Presentation Outline

e[ntroduction
*Objective/Goals
*Redesign Considerations
eStructural
eArchitectural
*Construction
sStructural Depth
*RAM Model
*Process
*Results
eArchitectural Breadth
*Renderings
*Analysis

*CM Breadth

*Cost Analysis
*Schedule Analysis
*Conclusion/Acknowledgements
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Schedule Comparison sIntroduction

*Objective/Goals

*Redesign Considerations
eStructural
eArchitectural
*Construction

sStructural Depth
*RAM Model
*Process
*Results

eArchitectural Breadth
*Renderings
*Analysis

*CM Breadth

*Cost Analysis
Total+102 days oal i *Schedule Analysis

*Conclusion/Acknowledgements
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