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PROJECT PHASING

PAE 1. EXISTING DESIGN

S il

d 348,000 SQUARE FEET
] 6 STORIES ABOVE GRADE PLUS SUBBASEMENT

PHASE 2: VERTICAL EXPANSION

1 227,000 SQUARE FOOT EXPANSION
] 4 ADDITIONAL STORIES
J MECHANICAL PENTHOUSE ADDED
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 PATIENT CARE FACILITY

d MAX HEIGHT: 145’

J SQUARE FEET: 575,000 SQUARE FEET
 CONSTRUCTION COST: $360 MILLION

J PHASE 1. SEPTEMBER 2010 TO JUNE 2013

J PHASE 2: TBD

= = H
Albany]'Meq,ical . P
- Center Hospital ==+

- X [ .
Saany MediTE ';
Ruinmonary] e



PROJECT OUTLINE

J BUILDING INTRODUCTION
J EXISTING STRUCTURE

J THESIS PROPOSAL

J PROGRESSIVE COLLAPSE
J MAE INCORPORATION

J MECHANICAL BREADTH

J CONCLUSION

BUILDING STATISTICS

OWNER: ALBANY MEDICAL CENTER

ARCHITECT:. TRO JUNG|BRANNEN

GENERAL CONTRACTOR: GILBANE BUILDING CO.
STRUCTURAL ENGINEER. RYAN-BIGGS ASSOCIATES
MECHANICAL ENGINEER. ICOR ASSOCIATES

CIVIL ENGINEERS. CLARK PATTERSON LEE

RYAN-BIGGS
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FOUNDATION

d 367 MAT FOUNDATION TYPICAL
= EAST WEST DIRECTION
= #O AT 6" OC BOTTOM
= HO AT 127 OC TOP
= NORTH SOUTH DIRECTION
= #O AT 6" OC TOP AND BOTTOM

J MICROPILES
= 10” ROUND HSS
= TWO TO FOUR PIPES PER PILE
= NEAR EXISTING BUILDINGS

NORTH

- MAT FOUNDATION

B MicrorILES
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FRAMING SYSTEM

J GRAVITY SYSTEM
= COMPOSITE STEEL FRAMING
= 27 TO 30 FOOT SPANS
= 3”7 VLI DECKING W/ 31/2” TOPPING
-10 FOOT MAX SPANS

J LATERAL SYSTEM
= ECCENTRIC BRACED FRAMES
= MOMENT FRAMES

| ATERAL FRAME LAYOUT
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PROBLEM STATEMENT

(J STRUCTURAL DEPTH (PER UFC 04-023-03):

* PROGRESSIVE COLLAPSE ANALYSIS;

* ALTERNATE PATH METHOD (DIRECT METHOD)
* TIEEFORCE METHOD (INDIRECT METHOD)

J MECHANICAL BREADTH.;
* FACADE REDESIGN:

= ANALYZE THERMAL PERFORMANCE
= COST COMPARISON

J CONSTRUCTION MANAGEMENT BREADTH:

" SITE LOGISTICS:

* DEVELOP SITE LOGISTICS FOR PRECAST FACADE
* DEVELOP SITE LOGISTICS FOR EXISTING BUILDING

J MAE COURSE RELATED STUDY:

= AE 534: DESIGN OF STEEL CONNECTION

= EXTENDED SHEAR TAB CONNECTION

= WELDED UNREINFORCED FLANGE MOMENT
CONNECTION
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o . .
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Option 1: Tie Forces for the entire structure and Enhanced

d PROGRESSIVE COLLAPSE d T]E~FORCE METHOD Lo:lzlal Rtﬁistfgntcetfnr the corner and penultimate columns or

walls at the first story.

« TIEEFORCE METHOD = MUST REDESIGN TIES IF REQUIRED TIE STRENGTH IS NOT oR
Option 2: Alternate Path for specified column and wall removal

= PRELIMINARY MEMBER SIZES MET locations.

= ALTERNATE PATH METHOD Alternate Path for specified column and wall removal locations;
Enhanced Local Resistance for all perimeter first story columns

J ALTERNATE PATH METHOD or walls.

J MAE INCORPORATION
= MUST BE PERFORMED AT ALL CORNER COLUMNS AND Tie Forces; Alternate Path for specified column and wall

J MECHANICAL BREADTH MID SPAN OF ALL SIDES removal locations; Enhanced Local Resistance for all perimeter

first and second story columns or walls.
J CONCLUSION * ENHANCED LOCAL RESISTANCE CHECK MUST BE
PERFORMED
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TIE-EFORCES METHOD

J INDIRECT METHOD

J REQUIRES DUCTILITY, CONTINUITY, AND REDUNDANCY

J MECHANICALLY “TIES” THE BUILDING TOGETHER

] TIE PLACEMENT

RESTRICTIONS

Internal )
Longitudinal and /
Transverse Ties / **
(dotted lines) /

Internal ties

Internal ties
allowed

allowed

J

Ties not allowed
in shaded area
unless beam is
capable of
providing a 0.20-
rad rotation

Peripheral ties Peripheral ties
allowed within 1-m allowed within 1-m
of shaded area of shaded area
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J BUILDING INTRODUCTION

] EXISTING STRUCTURE
J LONGITUDINAL AND TRANSVERSE REINFORCEMENT:

J THESIS PROPOSAL

0 PROGRESSIVE COLLAPSE * REQUIRED TIE STRENGTH (LB/FT):.

= TIE-FORCE METHOD F; = 3wgl,q
* PRELIMINARY MEMBER SIZES wr = 1.2D + 0.5L
= ALTERNATE PATH METHOD L, = greatest bay length

1 MAE INCORPORATION

= REINFORCEMENT DESIGN:
J MECHANICAL BREADTH F.
l

J CONCLUSION Amin = ®-Q-F,
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[ ONGITUDINAL AND TRANSVERSE TIES

PENTHOUSE LEVEL - WF = 213 PSF
_ LONGITUDINAL| TRANSVERSE

LENGTH (FT.)
F./Fp (KIP/FT)/ (KIP)

As MIN (IN-Z)

BAR USED
SPACING (IN.)

MAX SPACING (IN.)
J TYPICAL SPA

30
19.2

0.284
NO. 4

8

65

72
ROOF LEVEL - WF = 124 PSF |

- lLoNGITUDINAL| TRANSVERSE

LENGTH (FT.)
F,./Fp (KIP/FT)/ (KIP)

Ag i (IN.5)

BAR USED
SPACING (IN.)
MAX SPACING (IN.)

BASEMENT TO 2ND LEVEL - WF = 164 PSF

LONGITUDINAL | TRANSVERSE

LENGTH (FT.)

F./Fp (KIP/FT)/ (KIP)
Ag i (IN.5)

BAR USED

SPACING (IN.)

MAX SPACING (IN.)

65 72
3RD TO 8TH LEVEL - WF = 154 PSF
- |LoNncITubiNAL | TRANSVERSE

LENGTH (FT.)
F./Fp (KIP/FT) ./ (KIP)

As min (IN-2)

BAR USED
SPACING (IN.)

MAX SPACING (IN.)
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PRELIMINARY MEMBER SIZES

VIRTUAL WORK:

J EXTERNAL WORK = INTERNAL WORK

J EXTERNAL WORK
= RESULTING POINT LOAD

J INTERNAL WORK

* WORK ABSORBED BY THE HINGES
* PRODUCT OF THE MOMENT AND THE ROTATION

J SMALL ANGLE THEORY
= sin(@) = tan(@) = O(radians)
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ALTERNATE PATH METHOD

DESCRIPTION:

J DIRECT METHOD
] BRIDGE. OVER REMOVED ELEMENTS
J COLUMN REMOVAL REQUIREMENTS

] EXTERIOR FRAMES MODELED AS MOMENT FRAMES
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ALTERNATE PATH METHOD

J LoAD COMBINATION AND ASSIGNMENTS
« G =Q[1.2D + (0.5L or 0.25)] + L; 47
) =3} 9‘muF + 1.1

)
§) 2.0

LF
J DEFINE MEMBERS

= PRIMARY MEMBERS
= SECONDARY MEMBERS

J DEFORMATION- AND FORCE-CONTROLLED ACTIONS
= A MODEL WAS CREATED EXPLICITLY FOR EACH ACTION

J M-FACTORS

m-Factors for Linear Procedures
Primary Secondary
wnt/Action 1S CP LS CP

Deformation- Force- Contrelled

Moment Frames
* Beams Moment (M) Shear (V)
« Columns M Axial load (P), V Liar
s Joints v

Braced Frames
* Braces
* Beams
« Columns
« Shear Link

Im = 15(1 — 513 P/Pg,).
4m 18(1 5/3 P/PCL)-
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ALTERNATE PATH METHOD

BEAM ANALYSIS

] CALCULATE M-FACTORS

O INTERACTION EQUATION (AISC CHAPTER H)

-er M
b — [M +M < 1.0
2P, | mfactor |~
J RESULTS

RESULTS

'
Roof W21IX50  268.6 4125 6615 0.108525 PASS
Basel Member Properties W21x50 W24x76 W24x62

Pent

bf/2tf

h/tw

52/VFye
418/VFye
65/VFye
640/VFye

Beam m-factor -m-m-m
Member m-factor Interaction

Roof W21X50 916.4 412.5 661.5 6 0.370262626 PASS
Basement to 8th | W24X62 85.4 573.75 819 6 0.024807553 PASS

Penthouse W24X76 109.3 750 1008 6 0.024288889 PASS
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ALTERNATE PATH METHOD

COLUMN ANALYSIS

] CALCULATE M-FACTORS

P
= |F P—" > (0.5 THEN FORCE-CONTROLLED

Columns—Flexure 1112
For P/Pq < 02

6 8 10 12

1.25 1.25 2 2 3

Linear interpolation between the values on lines a and b for both flange slendemess
(first term) and web slenderness (second term) shall be performed, and the lowest
resulting value shall be used.

1.25 o

1.25 1.25

RESULTS

Member Size m-factor Controlling Eq. Interpolated Force Controlled

Equation (a)

Orlgmal De5|gn lteration 1 Iteration 2 Iteratlon 3 lteration 4 | Final Interaction

0.07670476

0.145225037

X A s 9 i 3 W14x193 0.329480016
0.42507717

0.625020449

I I 0.314130789
0.430889848

0.757731361

0.572003466
W14x370 | W14x370 | W14x370
0.652593825

I_.\a(Uﬁl INVJIN \/M) 1. = ~N VUi

EQUATION (B) IF: 0.2 < P—T < 0.5

c
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MAE INCORPORATION

DESIGN LIMIT STATES:

J BOLT SHEAR

J PLATE AND WEB BEARING

J MAX PLATE THICKNESS

J PLATE SHEAR YIELD/RUPTURE

J PLATE BLOCK SHEAR

J PLATE FLEXURE AND SHEAR INTERACTION
J PLATE BUCKLING

J WELD STRENGTH

L OAD:
V,crua = 206KIPS
M-FACTOR=6.79

Vioesian=206/6.79
=30.3KIPS

RESULTS

—W14x370 A992

—p 2 <Tve,

(5) 1"
A325-N

/—W24x 68 A992

1.
JE

4@3"=12"

1.5"
+

v

8

k)

' A36 PL.
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MECHANICAL BREADTH

INTRODUCTION:
J ANALYZING A TYPICAL PATIENT ROOM
J CALCULATE THERMAL PERFORMANCE OF EXISTING
FACADE
J PROPOSE A NEW PRECAST FACADE

PROCESS:

J DETERMINE NUMBER OF PATIENT ROOMS ON EXTERIOR
OF BUILDING IN EACH DIRECTION

J OBTAIN PRICING FROM PRECAST AND GLASS
MANUFACTURER

J MATERIAL COST ANALYSIS

J RUN A TRACE MODEL

J ENERGY COST ANALYSIS
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MECHANICAL BREADTH

J EXISTING WALL CONSTRUCTION:

Glazing Cost Comparison

Existing Proposed Difference
Sq ft 58.67 58.67

# Rooms 242 242

Cost/sqft S 11.00 S 12.80

Total Cost $156,179.54 S181,736.19 $25,556.65

XISTING GLAZING.
= VIRACON VE19-2M
= U-VALUE=0.25b
= S.C.=0.30

J PROPOSED PRECAST WALL CONSTRUCTION:

Facade Cost Comparison
Existing Proposed Difference
Sq ft 105.33 105.33

# Rooms 242 242

Cost/sqft S 26.14 S 29.00

Total Cost $666,304.94 S739,205.94 $72,901.00
- D AZIN

a4 PROPC .
= OLDCASTLE BUILDINGENVELOPE LOW-E #2
= U-VALUE=0.24
= S.C.=0.28
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MECHANICAL BREADTH

TRACE MODEL.

J PATIENT ROOM MODEL

= RoOOM DESIGN LOADS PER DESIGN VALUES IN
MEEB BOOK
= FOUR ROOMS WERE MODELED

J TRACE RESULTS

= COOLING LLoADS
= HEATING LOADS

J ANNUAL SAVINGS

Existing Facade

Envelope Internal Loads

HO South 2359 0
Load (Btu/h)|_  East -2359 0
North -2359 0

West -2359 0)

S

INUI LLI Y &7 ,19/7 .49

~~ a1 A A N ~ AN N — A

Proposed Facade

West -2284 -2284

_ Existing Proposed
Total Btu/h 9436 9136
Energy Saved




J BUILDING INTRODUCTION d FAMILY
THANK YOU FOR ALL YOUR SUPPORT AND MOTIVATION YOU HAVE

d EXISTING STRUCTURE GIVEN ME IN THE PAST COUPLE MONTHS.

(] THESIS PROPOSAL O AE FACULTY

d GRAVITY SYSTEM * DR. HANAGAN
* PROFESSOR PARFITT
J PROGRESSIVE COLLAPSE = DR. GESCHWINDER

1 MAE INCORPORATION

0 FRIENDS ANDS CO-WORKERS Q U ESTI O \\| S?

] GILBANE BUILDING CO.
d CONCLUSION = EMILIO GENZANO

J MECHANICAL BREADTH

J RYAN-BIGGS ASSOCIATES
= CHRIS LESCHER
= NEIL WEISEL
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J BUILDING INTRODUCTION

J EXISTING STRUCTURE X-DIRECTION Y-DIRECTION
u THES[S PROPOSAL Basement 0.1 0.12 Basement 0.1
Level 1 0.212 0.15 Level 1 0.2
- GRAVITY SYSTEM Level 2 0.55 0.383 Level 2 0.53
J PROGRESSIVE COLLAPSE Level 3 0.83 0.65 Level 3 0.79
Level 4 1.14 0.95 Level 4 1.07
J MAE INCORPORATION Level 5 1.45 1.26 Level 5 1.35

Level 6 1.93 1.7
Level 7 2.28 2.06

Level 6 1.79
Level 7 2.1
Level 8 2.47
Level 9 2.81
Level 10 3.07

J MECHANICAL BREADTH

J CONCLUSION Level 8 2.67 2.48
Level 9 3.03 2.88

= APPENDIX Level 10 3.29 3.22
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] BUILDING INTRODUCTION
P(kips) Moment( k-ft) O e 0,eCq/ 0eCq/! A A 4,=0.010h,,

d EXISTING STRUCTURE Basement 21 359 0.1 0.166666667 0 0 1.8
Level 1 52 1125 0.212 0.35 0.03 0.187 1.44
Level 2 100 1954 0.55 0.92 0.08 0.563 1.44
Level 3 121 2158 0.83 1.38 0.15 0.467 1.32
Level 4 159 2702 1.14 1.90 0.23 0.517 1.32
Level 5 213 3618 1.45 2.42 0.32 0.517 1.32
Level 6 290 4917 1.93 3.22 0.42 0.800 1.8
Level 7 355 6016 2.28 3.80 0.52 0.583 1.44
0 MAE INCORPORATION Level 8 454 7699 2.67 4.45 0.62 0.650 1.71

Level 9 586 9941 3.03 5.05 0.75 0.600 1.8
J MECHANICAL BREADTH Level 10 43 737 3.29 5.48 0.85 0.433 1.8

Vipase = 2394

J PROBLEM STATEMENT
J PROPOSED SOLUTION

J GRAVITY SYSTEM

c
0
e

(&

Q
-—
a
X

J PROGRESSIVE COLLAPSE

No Torsional Irregularity

J CONCLUSION

= APPENDIX
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= APPENDIX

c
9
)

(S

v
i
2
S

APPENDIX |

P(kips) = Moment( k-ft)

Basement 21 248.5
Level 1 52 766.9
Level 2 100 1484.7
Level 3 121 1622.6
Level 4 159 1943
Level 5 213 2462.3
Level 6 290 3372.6
Level 7 355 4054.3
Level 8 454 4904
Level 9 586 6332
Level 10 43 470

Vipase = 2394

OxeCy/!
0
0.17
0.42
0.60
0.78
0.97
1.23
1.43
1.65
1.82
1.93

0,eCq/!
0
0.33
0.88
1.32
1.78
2.25
2.98
3.50
4.12
4.67
5.12

Ase

0
0.167
0.250
0.183
0.183
0.183
0.267
0.200
0.217
0.167
0.117

ye

A,.,=0.010h,,

1.8
1.44
1.44
1.32
1.32
1.32

1.8
1.44

1.8
1.8

No Torsional Irregularity
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] EXISTING STRUCTURE
] PERIPHERAL TIE REINFORCEMENT.

(] PROBLEM STATEMENT
* REQUIRED TIE STRENGTH (LB/FT):

FO — 6WFL1Lp
L, = greatest bay length

d PROPOSED SOLUTION

J PROGRESSIVE COLLAPSE
d MAE INCORPORATION

J MECHANICAL BREADTH

= REINFORCEMENT DESIGN:
1 CONCLUSION F.
l

Amin —

0-Q-F,
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Penthouse Level

0 BUILDING INTRODUCTION Basement to 2nd Level

0 EXISTING STRUCTURE Fo As min Bars  Spacing F A Bars  Spacing
0 PROBLEM STATEMENT East-West 88.7 1.314  (4) No.6 9 East-West 115 1.7 (4) No.6
1 PROPOSED SOLUTION North-South| 80.7 12 (3)No.6 12 North-South| 104.8  1.55  (4) No.6

J PROGRESSIVE COLLAPSE

] MAE INCORPORATION

3rd to 8th Level Roof Level

J MECHANICAL BREADTH F A min Bars Spacing

F
P
East-West 67 0.99 (3) No.6 12
North-South 61 0.9 (3) No.6 12

5 A min Bars Spacing

J CONCLUSION East-West 83.2 1.23  (3) No.6 12

North-South| 75.8 1.12 (3) No.6 12




