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3 5 6 , 0 0 0  S q u a r e  F e e t
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D r i l l e d   p i e r s / c a i s s o n s

4 ’   d i a m e t e r

‐ 2 ’ ‐ 0 ” ‐ 4 2 ’ ‐ 0 ”   ( 3 , 0 0 0 p s i )

G r a d e   b e a m s :   ( 2 4 ” x 2 4 ” )

5 ”   S O G   ( 3 , 0 0 0   p s i )

E x i s t i n g   r e t a i n i n g   w a l l   p l a n   N o r t h  

1 2 ”   f o u n d a t i o n  w a l l   a r o u n d   p e r i m e t e r

255’‐0”

26
1’
‐7
”

Plan North
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Tw o ‐w a y   f l a t   p l a t e   s l a b

5 , 0 0 0   p s i

T y p i c a l   b a y   3 0 ’   x   3 0 ’

3 0 ’   x   1 5 ’   b a y s   a r o u n d   e g r e s s

P e r i m e t e r   b e a m s   ( 5 , 0 0 0   p s i )

T y p i c a l   2 1 ”   x   2 1 ”   c o l u m n s

7 , 0 0 0   p s i   ( g r o u n d ‐ t h i r d )

5 , 0 0 0   p s i   ( f o u r t h ‐ p e n t h o u s e )

S t u d   r a i l sPlan North

30’‐0”

30’‐0” 30’‐0” 15’‐0”
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L a t e r a l   S y s t e m

C o n c r e t e  m om e n t   f r a m e s
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W 1 2   a n d  W 1 4   b e a m s   s p a n n i n g   1 5 ’ ‐ 0 ” ,   2 0 ’ ‐ 0 ”   a n d  
3 0 ’ ‐ 0 ”

B e a m s   s p a c e d   a t   5 ’ ‐ 0 ”

W 1 6 ,  W 1 8 ,   a n d  W 2 1   g i r d e r s   s p a n n i n g   3 0 ’

R o o f   D e c k   1 . 5 ”   d e e p ,  w i d e   r i b ,   2 0   g a g e  
g a l v a n i z e d  m e t a l   d e c k
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Architectural Study

Cost/Schedule

Conclusion
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Criteria/Goals

Connection Design

Design Summary

Background

Introduction 

Direction N-S E-W

V (kips) = 339 418

1.6 *V (kips) = 542 669

Total Weight of Building (kips)  = 46,529

V (kips) = 865

W i n d   C h a p t e r  6  A S C E  7 - 0 5  

S e i s m i c   C h a p t e r s  1 1  a n d  1 2  A S C E  7 - 0 5  
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Introduction 
1 2 3  C a i s s o n s

1 2 3  T o n s  o f  S t e e l

2 , 4 0 4  C Y  o f  C o n c r e t e



Steel Design

N i c o l e  L u c a s F r a n k l i n  S q u a r e  H o s p i t a l  P a t i e n t  T o w e r  S t r u c t u r a l  O p t i o n

C r i t e r i a /Goa l s

Architectural Study

Cost/Schedule

Conclusion

Vibration Study

Introduction

Connection Design

Design Summary

Background

Criteria / Goals 

Reduce the seismic loads so the difference between seismic and wind loads 
aren’t so large

Decrease impact on foundation

Provide an efficient system to resist loading utilizing typical member sizes

Eliminates concrete to steel connections in existing design

Preserve the flexibly in floor plan according to the architect’s requests

Façade compliments existing building

Maintain or reduce costs of structural system

Maintain or reduce time in structural schedule
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Se i smic  Des ign  Resea rch

C a n  u s e  R  v a l u e  u p  t o  8

T h e  h i g h e r  t h e  R  v a l u e  t h e  m o r e  d e t a i l e d

D e s i g n  P h i l o s o p h y :  
C o n c e n t r a t e  d a m a g e  a t  p o i n t s  t h a t  w i l l  n o t  a f f e c t  g r a v i t y  l o a d  
c a r r y i n g  c a p a c i t y

M e m b e r s  a n d  c o n n e c t i o n s  t o  r e m a i n  e l a s t i c

Architectural Study

Cost/Schedule

Conclusion

Vibration Study

Introduction

Connection Design

Design Summary

Background

Steel Design 
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Architectural Study

Cost/Schedule

Conclusion

Vibration Study

Introduction

Connection Design

Design Summary

Background

Steel Design 

R A M  A s s u m p t i o n s
- C o l u m n s  a r e  p i n n e d  a t  f o u n d a t i o n
- G r a v i t y  m e m b e r s  a r e  s i m p l y  s u p p o r t e d
- L a t e r a l  m e m b e r s  a r e  f i x e d - f i x e d  
- C o n n e c t i o n  t o  e x i s t i n g  b u i l d i n g  n o t  i n c l u d e d
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Cost/Schedule
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Design Summary

Background
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Eliminated Steel to Concrete Connections!
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A I S C  D e s i g n  G u i d e  1 1
C h a p t e r  4  D e s i g n  f o r  W a l k i n g  E x c i t a t i o n

W 1 4 x 2 2  ( a / g  =  0 . 8 5 )  t o  W 1 4 x 6 8  ( a / g = 0 . 4 5 )

Architectural Study

Cost/Schedule

Conclusion

Steel Design

Introduction

Connection Design

Design Summary

Background

Vibration Study
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Architectural Study

Cost/Schedule

Conclusion

Steel Design

Introduction

Connection Design

Design Summary

Background

Vibration Study

F n = 4 . 4 6  H z
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Architectural Study

Cost/Schedule

Conclusion

Steel Design

Introduction

Connection Design

Design Summary

Background

Vibration Study
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Architectural Study

Cost/Schedule

Conclusion

Steel Design

Introduction

Vibration Study

Design Summary

Background

Connection Design

S h e a r  G i r d e r / C o l u m n  
F l a n g e  C o n n e c t i o n
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Cost/Schedule

Conclusion
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Design Summary
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Connection Design
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La t e r a l  Loads

Architectural Study

Cost/Schedule

Conclusion

Steel Design

Introduction

Vibration Study

Connection Design

Background

Design Summary

W i n d

Total Weight of Building (kips)  = 42384

V (kips) = 702

Direction N-S E-W

V (kips) 391 481

1.6*V (kips) 626 770

S e i s m i c

Reduced Seismic Loads!
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Founda t i on  

Architectural Study

Cost/Schedule

Conclusion

Steel Design

Introduction

Vibration Study

Connection Design

Background

Design Summary

T y p i c a l  1 5 ’ x 1 5 ’ x 3 6 ”  S p r e a d  F o o t i n g s

( 3 0 )  # 6  E a c h  W a y

B a s e  P l a t e s  2 0 . 5 ”  x  1 4 . 5 ”

Reduced Impact on Foundations!
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N i c o l e  L u c a s F r a n k l i n  S q u a r e  H o s p i t a l  P a t i e n t  T o w e r  S t r u c t u r a l  O p t i o n

Des ign  Summary

Architectural Study

Cost/Schedule

Conclusion

Steel Design

Introduction

Vibration Study

Connection Design

Background

Design Summary

D e c k :  3  ¼ ”  l i g h t w e i g h t  c o n c r e t e  2 ”  d e e p  b y  1 8  g a g e  
g a l v a n i z e d  c o n c r e t e  m e t a l  d e c k

G r a v i t y  C o l u m n s : W 1 4  s h a p e s

L a t e r a l  B e a m s :  W 1 6  a n d  W 2 4  s h a p e s

G r a v i t y  C o l u m n s :  W 1 2  s h a p e s  

G r a v i t y  B e a m s :  W 1 0 x 1 2 ,  W 1 4  s h a p e s

Utilized Typical Member Sizes!
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A rch i t ec tu r a l  S tudy

Design Summary

Cost/Schedule

Conclusion

Steel Design

Introduction

Vibration Study

Connection Design

Background

Architectural Study O r i g i n a l  D e s i g n      v s .       N e w  D e s i g n  

Floor Plan

Preserved Flexibility in Floor Plan!
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Design Summary

Cost/Schedule

Conclusion

Steel Design

Introduction
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F açade  S tudy

Design Summary

Cost/Schedule

Conclusion

Steel Design

Introduction

Vibration Study

Connection Design

Background

Architectural Study

O r i g i n a l  D e s i g n  ( To p )  v s .  N e w  D e s i g n  ( B o t t o m )Façade Still Compliments Existing 
Building!
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Design Summary

Architectural Study

Conclusion

Steel Design

Introduction

Vibration Study

Connection Design

Background

Cost/Schedule

Steel
Beams $3,724,769

Column $1,282,158

Moment 
Connections

$95,200

Steel Deck / 
Slab

$992,087

Fireproofing $814,625

Foundation $79,552

Concrete
Beams $658,417

Column $248,627

Slabs $2,668,157

Structural Steel $60,306

Fireproofing $10,005

Foundation $556,148

C o n c r e t e
$ 1 1 . 9 5 / s q  f o o t

S t e e l
$ 1 9 . 9 3 / s q  f o o t

3.89

6.49

$0

$1

$2

$3

$4

$5

$6

$7

Co
st

 in
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ill
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ns

Concrete Steel

Increase in Cost : ( 
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Schedu le  Ana l ys i s

Design Summary

Architectural Study

Conclusion

Steel Design

Introduction

Vibration Study

Connection Design

Background

Cost/Schedule

210

156

0

50

100

150

200

250

Du
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n 
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s

Concrete

Steel

Steel

Lead Time 40 days 40 days

Columns 
( 2 Stories)

2 days 1 day

Beams 
(First Story)

8 days

9 days
Beams

(Second Story)
8 days

Deck 
(First Story)

7 days

9 days
Deck 

(Second Story)
7 days

Moment 
Connection

18 days 1 day

Spray 
Fireproofing

23 days 23 days

Concrete

Foundation / SOG 30 days 30 days

Formwork 12 days

24 days

Stand up Columns
and pour

5 days

Reinforcing for 
Beams

3 days

Reinforcing for Top 
Bars

2 days

Reinforcing for 
Bottom Bars

2 days

Concrete Slab Pour 3 days

Curing of Concrete 7 days

Stripping of 
Formwork and 

Reshoring
10 days

4.05

6.49

$0

$1

$2

$3

$4

$5

$6

$7

Co
st

 in
 M

ill
io

ns

Concrete Steel

S a v i n g  o f  $ 2 2 4 , 6 0 0  P l u s  R e v e n u e

C o n c r e t e  S t r u c t u r e  – 2 1 0  d a y s

S t e e l  S t r u c t u r e  – 1 5 6  d a y s

Reduced Time in Schedule! 
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N i c o l e  L u c a s F r a n k l i n  S q u a r e  H o s p i t a l  P a t i e n t  T o w e r  S t r u c t u r a l  O p t i o n

C r i t e r i a /Goa l s

Design Summary

Architectural Study

Cost/Schedule

Steel Design

Introduction

Vibration Study

Connection Design

Background

Conclusion

Reduce the seismic loads so the difference between seismic and wind 
loads aren’t so large

Decrease impact on foundation resulting in eliminated the current 
caisson system

Provide an efficient system to resist loading utilizing typical member 
sizes

Preserve the flexibly in floor plan according to the architect’s requests

Façade compliments existing building

Eliminates complicated concrete to steel connections in existing 
design

Maintain or reduce costs of structural system

Maintain or reduce time in structural schedule

√

√

√

√

√

√

√

?

Steel is Viable Option! 
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Acknowledgemen ts

Design Summary

Architectural Study

Cost/Schedule

Steel Design

Introduction

Vibration Study

Connection Design

Background

Conclusion

Rathgeber / Goss Associates:  Justin Domire and Mike Goss

Lillibridge:  Roger Becker and Joe Weiner 

Franklin Square Hospital Center: Dennnis Kephart 

Wilmot / Sanz: Juan C. Alvarez and Vir Arya 

Leach Wallace: Fred Marr 

Bovis Lend Lease: Alan Bender and Kiersten Zabinski

The Entire Pennsylvania State University Architectural Engineering 
Department and Staff.  Dr. Hanagan, Professor Parfitt, Professor 
Holland 

Each of the Mentors on all of the Discussion Boards

The Penn State University Architectural Engineering Class of 2009

My family and friends for their support and love
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Questions  and Comments
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