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UPMC Hamot Womens Hospital

INTRODUCTION Erie, PA

* Introduction = Building Statistics
+ Building History & Statistics N ==\ A\ Location: 201 State Street
& Erie, PA
Occupancy Type: Hospital/Healthcare
! Building Size: 163, 616 ft2

Construction Dates: January 2007 — January 2011
Construction Costs: $50,000,000 +/-
Project Delivery Method Traditional (Design-Bid-Build)
Project Team:

Owner UPMC Hamot
fechitect Rechtenwald Architects Inc.
Atlantic Engineering Services
Engineering
jaecrs Inc.
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« Introduction Building Statistics
Location: 201 State Street
« Existing Structure Erie, PA

Occupancy Type: Hospital/Healthcare
Building Size: 163, 616 ft?
Construction Dates: January 2007 — January 2011
Construction Costs: $50,000,000 +/-
Project Delivery Method Traditional (Design-Bid-Build)
Project Team:
Owner UPMC Hamot
fechitect Rechtenwald Architects Inc.
Atlantic Engineering Services
Engineering
jaeers Inc.
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* Introduction Existing Structure
T = Foundations
« Existing Structure for - | « Strip Footings
5 . ot * Spread Footings
Floor Construction
* 4" concrete on 2" — 20 Gauge Composite Deck
Lateral System
« N-S Direction
« Braced Frame along Column Line N
* Moment Frame along Column Line B
Riection

along Column Lines 1 and 17
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Thesis Goals
PENNS Structural Depth
Yo * ASCE 7-05 vs. ASCE 7-10 Load Comparison
™ Depan?went of ) : « Comparison of Various Lateral Systen?s
Architectural Engineering Architectural Breadth
+ Analyze impact of the various lateral systems on the buildings
architectural interior
Construction Management Breadth

¥ I I « Detailed Cost and Schedule Analysis of various lateral systems
(‘2 UPMC 21 ITlOt MAE Course Related Study

gp a deeper understand of RAM Structural System
iens for Moment Frame and Braced Frame Systems

* Thesis Goals
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ASCE Code Comparison ASCE Code Comparison
Sl Load Type ASCE7-05 AscE7-10  SNow Loads Design Parameter ASCE 7-05 ASCE 7-10
Live Load Snow Load
« Structural Depth Lobbies 100 100 Ground Snow Load 40 psf 40 psf
» ASCE Code Comparison Operating Rooms/Labs 60 c0 Occupancy Category n 2

Patient Rooms 40 40 Importance Factor

Corridors, above first floor 80 80 Thermal Factor

First Floor Corridors 100 100 Exposure Factor

Offices 50 50 Flat Roof Snow Load

Stais 100 100 ase in snow load
Mechanical Space 150 150
Roofs 20 20

UPMC Hamot Womens Hospital
Erie, PA
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ASCE Code Comparison ASCE Code Comparison
* ASCE 7-05 Snow Loads
« Occupancy Category Il
< Healthcare Facilities with a capacity of 50 or more resident Snow Load
1e but not having surgery or emergency treatment Ground Snow Load

Design Parameter ASCE 7-05 ASCE 7-10

« Structural Depth 40 psf 40 psf

* ASCE Code Comparison

Occupancy Category in v
11 12
1.0 1.0
0.8

aving surgery or Importance Factor
Thermal Factor

0.8
26.88

Exposure Factor

Flat Roof Snow Load

ase in snow load
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ASCE Code Comparison ASCE Code Comparison
Design Parameter ASCE7-05 ASCE7-10  2-D Escarpment
Wind Load

Wind Loads
Wind from North

[} WwindSpeed 90mph 120 mph
« Structural Depth esign Wind Spee mpl mpl

* ASCE Code Comparison Occupancy Category i v
Importance Factor 115 N/A
Exposure Category D D

Enclosure Classification Enclosed  Enclosed

Load Combination Factor 16 10

Base Shear, N-S  1040.3 k 1688.5 k

Base Shear, EW 4359k 7309 k
P amo ome oSsp
NTATION O al Dep e PA
A ode Comp 0 A ode Compariso
ake Loa eel Frame — Not Spe Detailed for Se
De e A 05 A
[ —
Earthquake Load P — -
« Structural Depth Rvalue 3 3 e
* ASCE Code Comparison
Occupancy Category L} \% Fandusik >
Importance Factor 1.25 15 [~ > E—
Sos  0.175 0.165 )
r2asa0n > |
Soi 0078 0.085
Cs 0018 0.024 <
Building Weight 11,606k 11,606 k )
b 4
Base Shear 2124k 2785k .
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Moment Frame System
Advantages
+ Open Floor Plan

« Structural Depth alateral System

* Moment Frames

UPMC Hamot Womens Hospital
NTATION OUTLINE Structural Depth Er?e’ o

Moment Frame Details Moment Frame Details

« Structural Depth

* Moment Frames

* MAE Course Related Study
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Braced Frame System
Advantages
« Increased Stiffness and Decreased Deflection

« Structural Depth aterior Architecture

« Braced Frames

UPMC Hamot Womens Hospital
Erie, PA
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Braced Frame Details Braced Frame Details
« Structural Depth

« Braced Frames

* MAE Course Related Study
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Shear Wall System
Advantages
+ Much more rigid than Moment Frames

« Structural Depth ine to Form, Reinforce, Pour and allow walls to

+ Shear Walls

NTATION OUTLINE Structural Depth PPNC Hamot Womens HoEer)ei’tsl

Shear Wall Details Shear Wall Details

Base Details 4™ Floor Details

« Structural Depth

+ Shear Walls
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« Architectural Breadth
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2" Floor

Architectural Breadth

Moment Frame System

2nd Floor

UPMC Hamot Womens Hospital
Erie, PA

Braced Frame System

« Architectural Breadth

NTATION OUTLINE

5" Floor

Architectural Breadth

Moment Frame System

5! Floor

UPMC Hamot Womens Hospital
Erie, PA

Braced Frame System
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Schedule Analysis Cost Analysis

hase 1 Completion Date

Existing Syst N ber 2008 +/-

12/28/2007

Moment Frames .
Existing System Unknown Unknown Unknown  $9,000,000
Braced Frames 1/2/2008
—— aromrso0s Moment Frame $2,345,203 $6,396,503 $1,963536 $10,705,332
canas Braced Frame  $2,345,203 5,884,627 $1,963536 $10,193,456
shear Wall $2,345,293 $5,018,654 $1,963536  $9,327,483

« Construction Management Breadth

NTATION OUTLINE Construction Management Breadth UPMC Hamot Womens Ho,frﬁi’tfi

Cost and Schedule Assumptions Cost and Schedule Analysis

Only analyzing Phase 1 (Structural Shell) of the project
(Fit-Out) is assumed to be unaffected by Phase 1

s will directly move the entire Phase 2

Existing System $9,000,000 N/A $9,000,000

Moment Frames ~ $10,705,332 $2,394,612  $8,310,720
Braced Frames ~ $10,193,456 $2,394,612  $7,798,844
Shear Walls $9,327,483 $2,155,150  $7,172,332

« Construction Management Breadth
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NTATION OUTLINE Conclusion

teral Systems Final Thoughts
Moment Frame, Braced Frame, and Shear Wall Systems were
effectively designed Lateral Systems for the UPMC Hamot Womens

Upon final analysis of the UPMC Hamot Womens Hospital my
recommendation would have been to use the Concrete Shear Wall
system around the vertical circulation of the structure. This becomes
ot desirable duelto the loss efficient when the building is comp\ete\y demolisheq from the start of
ealth impacts Phase 1 and also allows for the views that the architect and building
owner desire,

« Conclusion

UPMC Hamot Womens Hospital
Erie, PA

NTATION OUTLINE Conclusion
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« Code Literature

ASCE 7-05

Code Literature

ASCE 7-10

UPMC Hamot Womens Hospital
Erie, PA
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* Snow Load Calcs

ASCE 7-05

Snow Load Calcs

pr=0.7 Ce Ct | pg

Ce=0.8 Table 7-2, Fully Exposed,
Terrain Category D
Table 7-3
Table 7-4
dy Region., Called
ige for this info

UPMC Hamot Womens Hospital
Erie, PA

ASCE 7-10
pr=0.7 Ce Ct | pg
Ce=0.8 Table 7-2, Fully Exposed,
Terrain Category D
Table 7-3
1=1.2 Table 1.5-2
pg = 40 psf Case Study Region., Called
Erie Code Office for this info
pr = 0.7(0.8)(1.0)(1.2)(40 psf)
f = 26.88 psf

* Wind Load Calcs

Wind Load Calcs

ASCE 7-05 (Method 2 - Analytical Procedure)

Assume:

Enclosed Building
Rigid Building

UPMC Hamot Womens Hospital
Erie, PA

ASCE 7-05 (continued)

Values that vary with Height
Kn

141
1.40
138
1.34
1.31

1.27
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UPMC Hamot Womens Hospital
Erie, PA

Wind Load Calcs

ASCE 7-10 (Directional Procedure) ASCE 7-10 (continued) p = -27.96 psf

)

Assume: Enclosed Building Section 26.10 Values that vary with Height
Rigid Building z Kn & Kz K

(Table 27.31) I
92 141
90 1.40
80 138
70 134
60 131

* Wind Load Calcs

50 127

UPMC Hamot Womens Hospital
hquake Load Calcs Efe’ 7

ASCE 7-05 ASCE 7-05 (continued)

+ Moment Frames Level Weight (k)  Height (ft) C F

R=3 Table 12.2-1 Penthouse 315.4 92 08118 17.24

Table 11.5-1 Stair Roof  74.3 82 0.01604 341
Figure 12.2-1 Roof 1616.0 72 0.28611 60.77
5t Floor 2282.7 58 0.29053 61.71
4% Floor 2348.6 44 0.19607 41.64
3 Floor 2401.9 28 0.10058 21.36

2" Floor 2567.1 12 0.02949 6.26

« Earthquake Load Calcs
* Moment Frames

K
= w;h;
-~y




« Earthquake Load Calcs
* Moment Frames

Earthquake Load Calcs

ASCE 7-10

+ Moment Frames
R= Table 12.2-1
Table 11.5-1
Figure 12.2-1

UPMC Hamot Womens Hospital
Erie, PA

ASCE 7-10 (continued)

Level Weight (k)  Height (ft) C.
Penthouse 315.4 92 0.08118
Stair Roof  74.3 82 0.01604
Roof 1616.0 72 0.28611
5t Floor 2282.7 1] 0.29053
4" Floor 2348.6 44 0.19607
3 Floor 2401.9 28 0.10058
nd Floor 2567.1 12 0.02949

Cyi = wihi*

« Earthquake Load Calcs

« Braced Frames

hquake Load Calcs

ASCE 7-05

+ Braced Frames
R=3 Table 12.2-1
Table 11.5-1
Figure 12.2-1

UPMC Hamot Womens Hospital
Erie, PA

ASCE 7-05 (continued)

Level Weight (k)  Height (ft) C F
Penthouse  309.2 92 05187 10.92
Stair Roof  68.1 82 0.01042 2.19
Roof 1597.4 72 0.22026 46.36
5t Floor 2264.1 58 0.26260 55.27
4% Floor 2330.0 44 0.21666 45.60
3 Floor 2383.3 28 0.15437 32.49
2" Floor 25485 12 0.08381 17.64

K
= w;h;
-~y
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« Earthquake Load Calcs

« Braced Frames

Earthquake Load Calcs

ASCE 7-10

+ Braced Frames
R= Table 12.2-1
Table 11.5-1
Figure 12.2-1

UPMC Hamot Womens Hospital
Erie, PA

ASCE 7-10 (continued)

Level Weight (k)  Height (ft) C.
Penthouse  309.2 92 0.05187
Stair Roof  68.1 82 0.01042
Roof 1597.4 72 0.22026
5t Floor 2264.1 1] 0.26260
4" Floor 2330.0 44 0.21666
3 Floor 2383.3 28 0.15437
nd Floor 2548.5 12 0.08381

Cyi = wihi*

« Earthquake Load Calcs

« Concrete Shear Walls

hquake Load Calcs

ASCE 7-05

+ Concrete Shear Walls
R=4 Table 12.2-1
Table 11.5-1
Figure 12.2-1

UPMC Hamot Womens Hospital
Erie, PA

ASCE 7-05 (continued)

Level Weight (k)  Height (ft) Cu F
Penthouse  606.1 92 0.08285 15.41
Stair Roof  365.0 82 0.04551 8.47
Roof 1894.3 72 0.21284 39.59
5t Floor 2561.0 58 0.24204 45.03
4% Floor 2626.9 44 0.19904 37.03
3 Floor 2680.2 28 0.14146 26.32
2" Floor 2845.4 12 0.07625 14.18

K
= w;h;
-~y
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ASCE 7-10

« Concrete Shear Walls
R=4 Table 12.2-1
Table 11.5-1
Figure 12.2-1

« Earthquake Load Calcs

« Concrete Shear Walls

Ear ake Load Calcs

UPMC Hamot Womens Hospital
Erie, PA

ASCE 7-10 (continued)

Level Weight (k)  Height (ft) C.
Penthouse 606.1 92 0.08285
Stair Roof  365.0 82 0.04551
Roof 1894.3 72 0.21284
5t Floor 2561.0 1] 0.24204
4" Floor 2626.9 44 0.19904
3 Floor 2680.2 28 0.14146
nd Floor 2845.4 12 0.07625

Cyi = wihi*

* MAE Course Material

UPMC Hamot Womens Hospital
Erie, PA
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MAE Course Material

Bracing Connection Details

* MAE Course Material

UPMC Hamot Womens Hospital
Erie, PA

MAE Course Material

Bracing Connection Details

* MAE Course Material

UPMC Hamot Womens Hospital
Erie, PA
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UPMC Hamot Womens Hospital
Erie, PA

MAE Course Material

Bracing Connection Details

* MAE Course Material

UPMC Hamot Womens Hospital
CM Breadth Calcs Efe’ 7

Cost Details/Calcs

* CM Breadth Calcs
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+ CM Breadth Calcs

Cost Details/Calcs

CM Breadth Calcs

UPMC Hamot Womens Hospital
Erie, PA
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