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! EXISTING CONDITIONS

- GENERAL

°LOCATION: 35w 21°T STREET, NY, NY
°*°16 STORIES — 160 FT ABOVE GRADE
°*162,000 s@. FT
*OCCUPANDCY:

*FIRST FLOOR RETAI
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EXISTING CONDITIONS

- ARCHITECTURE

*BUILDING COMPOSED OF TWO SECTIONS
°16 STORY TOWER (BLUE)

°8 STORY TOWER (GREEN)




EXISTING CONDITIONS

-ARCHITECTURE

-TOWERS CONNECTED AT TwO LEVELS
*CLASSIC STONE FAGADE
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EXISTING CONDITIONS
-STRUCTURAL: FLOOR
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___________________

*TWO — WAY FLAT PLATE
°8” THICK (TYP.)
°*5 KSI CONCRETE
*STUDRAILS AT
COLUMNS WITH
HIGH SHEAR
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GROUND FLOOR PLAN - 21ST STREET
D 17 - T



EXISTING CONDITIONS

-STRUCTURAL: COLUMNS

*RECTANGULAR COL.
°*NO TYPICAL SIZE
°*NO TYPICAL SPACING
*POSITION GOVERNED

BY ARCHITECTURE
*5.95 KSI CONCRETE
*STUDRAILS IN AREAS

OF HIGH SHEAR

____________

GROUND FLOOR PLAN - 21ST STREET
D 17 - T



EXISTING CONDITIONS
-STRUCTURAL: LATERAL SYSTEM

°*SHEAR WALL SYSTEM
*5.95 KSI CONCRETE
*POSITION GOVERNED
BY ARCHITECTURE

GROUND FLOOR PLAN - 21ST STREET
e
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THESIS PROPOSAL
-SUMMARY

*‘CREATE REGULAR COLUMN GRID

*MINIMIZE FLOOR THICKNESS

*OPTIMIZE LATERAL SYSTEM

°*INTEGRATE ARCHITECTURE AND STRUCTURAL
*REMOVE
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THESIS PROPOSAL
-GOALS

THE ULTIMATE GOAL OF THIS THESIS IS TO MINIMIZE
THE FLOOR-TO-FLOOR HEIGHT OF EACH STORY IN ORDER
TO ADD AN EXTRA FLOOR WITHOUT INCREASING THE
OVERALL BUILDING HEIGHT. ALSO TO INCREASE
CONSTRUCTAE AR COLUMN
GRID
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I STRUCTURAL REDESIGN:
- GRAVITY COLUMNS

*CREATE REGULAR COLUMN GRID
°DESIGN CoOLUMNS PER NEwW GRID
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REVISED COLUMN LAYOUT
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STRUCTURAL REDESIGN:

-GRAVITY COLUMNS
‘COLUMN LOAD TAKE DOWN
SPREADSHEET

‘PCA SLAB FOR MOMENTS

COLUMM: 24
Axial Force

Story Arealsg. Influenc Cladding Col Col Slab Slab DL sSDL Cladding FloorLL MISC.DL MISC.LL Relative Col. Cladding Floor DL Total DL LL Total LL Design  Design Total
eArea width Width Depth Thick [psf) [psf) [psf) [psf) [kips) [kips) Floor Weight  [kips) (kips=) [kips) Reductic [kips) DL[kips) LL[kips)




STRUCTURAL REDESIGN:

-GRAVITY COLUMNS
‘PCA COLUMN USED TO DESIGN GRAVITY COLUMNS
FOR BIAXIAL BENDING AND COMPRESSION

Min Spacing = 3.91267 in

SLENDERNESS:



7 S TRUCTURAL REDESIGN:

-GRAVITY COLUMNS

‘NUMBER OF COLUMNS REDUCED
*EXISTING — 31
*REDESIGN — 16

*‘NUMBER OF DIFFERENT CROSS SECTIONS
*EXISTING — 14
*REDESIGN — 3

cross section | long. Reinf. ties




I STRUCTURAL REDESIGN:

- GRAVITY FLOOR

*POST-TENSION 2-WAY FLAT PLATE
*REDUCE FLOOR THICKNESS
*ADD ANOTHER LEVEL?
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S TRUCTURAL REDESIGN:

- GRAVITY FLOOR
*POST-TENSION 2-WAY FLAT PLATE
*‘PER CHAPTER 13 & 18 oOF ACI 318-05




STRUCTURAL REDESIGN:

- GRAVITY FLOOR

*POST-TENSION 2-WAY FLAT PLATE

*PCA SLAB USED TO DETERMINE MOMENTS AND
SHEARS

FRAME 1




STRUCTURAL REDESIGN:

GRAVITY FLOOR

Frame 1
Max Moments and Shears From PCA Slab

) Centerline
Centerline

Centerline

Avg. Prestress (psi)

Max Compressive stress (psi) L2
Max Positive Moment Tensile Stress (psi) lo8:51=)

Max Negative Tensile Stress (psi) [RELBYLTS

) Face First . Second
Exterior  Face Left Near ) . Face Left Face Right =~ Face Left
. Right Interior Midspan interior
Support Support  Midspan Support Support
Support Support

BT oo
o
As provided (in )m

NO BONDED REINF.@ MID SPAN

Factored Moment Orthagonal to Frame
Factored column Axial Force ( -

Exterior Span length (in.

First Interior Span Length (
Second Interior Span Length (in.,
1 (in.

Slab Thickness (|

' s (i) IEXEE]
P (psi s2 ) [N

LeAll)] 2.114338

foe (pS1) o. (osi) Y fos (P

Cover to center of Strand (in. ive Moment

CAGEN] -424.264| Negative Moment

o o
b (o) I VMR -158.7784 LIYMERS] 74770001



STRUCTURAL REDESIGN:
- GRAVITY FLOOR

cz (in.
d {in.
Distance to Discontinuous Edge (c1 side) {in. Distance to Discontinuous Edge (in.)

Distance to Discontinuous Edge (c2 side) (in. b, (in.) 70

by, {in. - Acl{inz]
Ac (in ]- YILAY 723214
T 1177532 ATH] 15 2679)
(#A L8] 2932247 cs fin.)
3 1177532 W 03573
INiy] 201311
M, (Orthagonal to Frame considederd) (ft-k)
v, (kips)
(EAE  236.48
vuz (psi)
Il 2255133 Vunax (psi)
IPN{] 2255133 Can Prestress Shear Strength be Used?“
M, (Orthagonal to Frame considederd) I:f't—k] cx,-
M,z {In Direction of Frame considederd) (fi-k) E -
vu [psi) Vn tpSI]
vuz (psi) NG, NEED STUDRAILS
vz (psi) i
vany (psi) REN

Can Prestress Shear Strenth be Used? m

Baioueabie (in.) -
Buceun (in)

LI 1731964 | NG, NEED STUDRAILS




STRUCTURAL REDESIGN:

-GRAVITY FLOOR
°*STUDRAIL DESIGN

Connection 1
Slab |

,:’ 2000 in

DECON STUDRAIL DESIGN HTTP:!/WWW.DECONUSA.COM/



STRUCTURAL REDESIGN:

- GRAVITY FLOOR

20 — /=27 DIAM.

‘ 10 — 2”7 DIAM. STRANDS
‘ STRANDS

20 — /2” DIAM.
STRANDS

1 — /2”7 DIAM.

STRAND @ 12

10 — /2” DIAM. STRANDS
(TYP.) ;




STRUCTURAL REDESIGN:

-GRAVITY FLOOR
*EXISTING FLOOR THICKNESS — 8”7
*REDESIGNED FLOOR THICKNESS — 6”

*ADDITIONAL 26"” OF HEIGHT AVAILABLE

*DECREASED C
°*INCF
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STRUCTURAL REDESIGN:

- LATERAL

*OPTIMIZE SHEAR WALLS
°INTEGRATE INTO NEW
GRID AND ARCH.

‘DO NOT DECREASE
PERFORMANCE




STRUCTURAL REDESIGN:
- LATERAL

EXISTING SHEAR WALL PLAN REDESIGNED SHEAR WALL PLAN




STRUCTURAL REDESIGN:

- LATERAL

*PERFORMANCE NOT DECREASED
BY NEW PLAN

Existing Structure Optimized Structure
Period (South Tower) Period (South Tower)

Tew(sec.)| 2.41 Tew(sec.)| 2.53




> S TRUCTURAL REDESIGN:

-LATERAL — LOADS/DRIFTS

*WIND — ASCE 7-05 CH. 6
°SEIsSMIC — ASCE 7-05 CH. 11 & 12

Existing Existing Redesign Redesign Existing Existing Redesign |Redesign Over

Base Shear | Over-Turning | Base Shear | Over-Turning Base Shear | Over-Turning | Base Shear |Turning Moment
(klps) Moment (ﬂ-k) (klps) Moment (ﬂ-k) (kipS) Moment (ﬂ:-k) (kipS) (ﬂ:-k)

% DIFF. WIND = 1.1 % % DIFF. SEISMIC = 3.8 %

Wind Load Wind EQ Load EQ .
. o . . Allowable Story . i . . Amplified Allowable
Story Story Height| Building Drift Story Drift . Story Story Height| Building Drift Story Drift ) i
Drift Story Drifts | Story Drift
N/S N/S N/S N/S

MAIN ROOF|  10.167 0.2656 030501 | oK | MAIN ROOF|  10.167 2.252 0.1957 0.7828 30501 | OK |

STORYIS | 9 | 26062 02379 | 027 | oK | STORY1S | 9 | 1861 01751 07004 | 27 | oK |
STORVI3 | 9 | 21319 | 02338 | 027 | oK | STORY13 | 9 | 15123 01712 06848 | 27 | OK |
STORYIL | 9 | 1668 02247 | 027 | oK | STORY11 | 9 | 11733 | 0163 | 065 | 27 | oK |

STORYs | 9 | 12258 02084 | 027 | oKk | STORY9 | 9 | 08534 0.1492 05068 | 27 | OK |
STORY7 | 9| 08205 01831 | 027 | ok | STORY7 | 9 | 05642 0129 0516 | 27 | OK |




STRUCTURAL REDESIGN:

-LATERAL — SHEAR WALL DESIGN
*EXPLICIT MODELING OF BASEMENT WALLS AND
GROUND FLOOR DIAPHRAGM
°LARGE INCREASE IN MAXIMUM SHEAR WALL
FORCE
*'SHEAR REVERSAL
°87% INCREASE

Max Shear Max shear
without with basement

basement (Kips) (Kips)




STRUCTURAL REDESIGN:

-LATERAL — SHEAR WALL DESIGN
*REINFORCEMENT GOVERNED BY MINIMUM PER
ACI 2318-05 CHAPTERS 10, 11 & 14
‘CHAPTER 21 NEED NOT BE CONSIDERED
*ORDINARY REINFORCED CONC. SHEAR WALL

0 o S I [ S N B 2 S

189369600

#4 bars @ 12" EACH FACE




STRUCTURAL REDESIGN:

-LATERAL — SHEAR CONSTRUCTION
°*NO LINK BEAMS IN NEW DESIGN

*EXISTING CU. YD OF CaoNC. = 575

*REDESIGN Cu. YD OF CaNCc. = 628

°9.2%
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ARCHITECTURAL BREADTH:
-FLODOR PLANS

°INTEGRATE STRUCTURAL GRID AND NEW SHEAR
WALL PLAN WITH ARCHITECTURE

' -..:1_:. |- '_s:E:.- '

L} L

EXISTING ARCH. FLOOR PLAN REDESIGNED ARCH. FLOOR PLAN



MECHANICAL BREADTH:

-INDIVIDUAL HEAT PUMPS
*REMOVE CEILING CAVITY
*REPLACE MECHANICAL

DUCTWORK WITH Dot
INDIVIDUAL AIR-TO-AIR e
HEAT PUMPS FOR EACH ) S R o
APARTMENT UNIT | |

“Los. ELBTE |

T HUNG CEILING.
SEE INTERIOR DESIGNER'S D%G




CONCLUSIONS:

*REDUCED SLAB THICKNESS OF 27
*REDUCED CEILING CAVITY OF 6”
*TOTAL REDUCTION IN HEIGHT OF 9’-6”

*ALLOWS FOR ADDITIONAL STORY
*ADDITIONAL STORY HAS LITTLE EFFECT ON WIND AND
SEISMIC RESISTING ELEMENTS AS WELL AS
FOUNDATIONS
*DECREA » OLUMNS
*ADCL HS
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