CheNewdlorkTimes

Intro

Project Team

MATTHEW S. HEDRICK
KYLE HORST
CASEY LEMAN
ANDRES PEREZ




CheNewdtorkTimes

Intro
Building Background
Proposal

Facade Redesign
Floor System Redesign
Core Redesign

CoGen Redesign

BIM/IPD
Metrics of Success

Building Statistics

The New York Times Building

620 Eighth AVF' Times Square
Midtown Manhattan, New York, NY

Building Owners

0 The Nelw York Times Company: Floors 2 - 27
0 Forrest City Ratner Companies: Floors 29 - 50

Building Cost

0 Assumed construction cost of $ 1 billion
0 New York Times Portion: $ 604 - $ 624 million

Building Function
0 Class A Office Building
0 Retail Space on Ground Floor




‘ ahm%wﬁﬁMk\%fﬂ Building Background

. ) |
Building Architecture Lighting/Electrical:

Building Background 0 52 story office building, 745’ tall 0 18,000 Luminaires
—_— 0 Unique fagadle with ceramic rod shading system o Fixtures Controlled by a Digitally
0 1.5 million square feet Addressable Lighting Interface (DALI)

Vertical Transportation 0 5 Transformers with Room for Expansion

028 eleval{ors serving the tower Structural:
0 High speed “smart” design (1,600 ft/min) 0 Composite Beam & Girder Floor System
0 Cutting edge call system o Steel Braced Frame Lateral Force Resisting System

0 Outriggers on 28t & 515t Mechanical Levels
0 Exposed Pretension Exterior Steel Rods

0 Exposed 30”x30” Built-up Steel Columns

0 Thermal Trusses on 515t Mechanical Floors

Mechanical:
0 6250 ton chilled water system
0 1.4 MW cogeneration system

-| O District steam heating

,.\\:\’- 0 UFAD / VAV air distribution

-
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Project Team

CheNewdtorkTimes

Intro Architects: Renzo Piano Building Workshop Project Milestones:
Bmldlng BaCkground FXFOWLE Architects 0 August 23, 2004 — Excavation Begins
Proposal

. 0 July 2006 — Topping Out Ceremony
CM: AMEC Construction Mgmt. (Core & Shell)

Turner Construction (NYT Interiors)

Facade Redesign

Floor System Redesign
Core Redesign
CoGen Redesign

0 November 19, 2007 — Grand Opening of the New York Times
Building

Structural: Thornton Tomasetti

Flack and Kurtz

BIM/IPD
Metrics of Success
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Redesign Goals

Metrics of Success Hﬁ

Increased Profit?bility
. Operating Costs
 Leasable Space

Increased lylarketability
* Sustainability
* Iconic Image
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Redesign Strategies

Building Background
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Floor System Redesign
Core Redesign

CoGen Redesign

BIM/IPD

Metrics of Success Hﬁ

Decrease floor to floor height to allow for an
additional rentable floor

Redesigning core to add additional rentable
space on each floor

Improve the sustainability profile

%
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Fagcade Redesign

Fagade Goals:
0 Increase Thermal Efficiency
0 Maintain or Exceed Daylighting Performance
0 Maintain Iconic Image
Transparency
Lightness
Innovative Design

Redesign Opportunities:
0 Explore Double-Skin Fagade
0 Explore Alternate Shading Techniques




: @hﬂ%wm5%5 System Description

2’ 6” air cavity with horizontal louvered shading system

1” interior insulating glazing curtain wall

5/8” exterior laminated glazing unit

Facade Redesign




E“h f;\vflvjiofk%imTB ’ Facade Daylight Analysis

1 Daylight Autonomy: Rod Design Daylight Autonomy: Louvered Design

F 9

Facade Redesign

g BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ




‘ @: hm\bﬁﬂ]ﬁﬂl‘k&'}i\“ﬁﬂ Fagade Daylight Analysis

Eighth Floor Power Consumption

Maximum Potential: 71 kWh

Rod Design: 27 kWh

Facade Redesign Louvered Design: 28 kWh

60% Energy Savings

$10,000 / Year




: Eﬂ’ BN:e'lldﬁﬂl‘kdEﬁl‘ws Thermal Loads

Existing HVAC Envelope Loads:
0 Peak cooling: 58%
0 Peak heating: 75%

U-Value
Double-Skin Fagade Thermal Efficiency: Shading Coefficient

Facade Redesign 0 Decreased U-value
S Cucter | | 0 Decreased Shading Coefficient




Ehﬁﬁvelvﬂ}Mkﬁilnrs | Thermal Loads

!
) ‘ . Existing HVAC Envelope Loads:
y-‘ L\ 0 Peak cooling: 58%

0 Peak heating: 75%

Yearly Energy Consumption by Floor

Double-Skin Fagade Thermal Efficiency:

Facade Redesign 0 Decreased U-value

0 Decreased Shading Coefficient ka/ve
Savings:
0 Energy (21%)

12 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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Yearly Energy Costs by Floor

0 Peak cooling: 58%

) ‘ . Existing HVAC Envelope Loads:
]
0 Peak heating: 75%

Double-Skin Fagade Thermal Efficiency:

0 Decreased U-value
0 Decreased Shading Coefficient

Facade Redesign

Savings:
0 Energy (21%)
0 Cost ($800,000 / year)

13 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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HVAC Associated Emissions by Floor (CO,e)

, ‘ . Existing HVAC Envelope Loads:

\}“ L‘ 0 Peak cooling: 58%

0 Peak heating: 75%

Double-Skin Fagade Thermal Efficiency:

Facade Redesign 0 Decreased U-value

0 Decreased Shading Coefficient B0/
Savings:

0 Energy (21%)

0 Cost ($800,000 / year)

0 Emissions (23%)

14 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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Facade Redesign

15

Serviceability and Maintenance

2.5’ accessible cavity

Louvers support walking loads

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ




‘ @'hm%wﬁﬁMk\{'}i\ufS Cost Comparison:

Double-skin fagade yields an $18.7 million $ 83,527,260
increase in up front cost

$102,273,745

Annual energy savings of $800,000 $ 18,746,485
$ (800,000)

Facade Redesign

Simple payback period of 23.43 years
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Facgade Lighting Redesign

O . 400W Floodlight
- 250W Floodlight




CheNewdtorkTimes

Intro

Building Background

Proposal

Facade Redesign
" Floor System Redesign
Core Redesign

CoGen Redesign

BIM/IPD
Metrics of Success

Facgade Lighting Redesign

FTATRTALALE
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- @ 200w Floodiight




CheNewdtorkTimes

Intro

Building Background
Proposal

Facade Redesign

" Floor System Redesign
Core Redesign
CoGen Redesign

BIM/IPD
Metrics of Success

Facgade Lighting Redesign

X

FTATRTALALE




. Ebeﬁewmm Fagade Lighting Redesign

Intro [
Building Background ;.M”!Lq
| - ]
Proposal =2
|

— Jleeesese DR R NI -

Facade Redesign
Floor System Redesign
Core Redesign 1

i \]
CoGen Redesign . @ 00w Floodiight

BIM/IPD ,-|
Metrics of Success E ERLE




‘ @hcj.\k’ﬂli@k@i\ﬁfﬂ l Facade Lighting Redesign

Facade Redesign




. Ebeﬁwmm Floor System Redesign

Intro

Goals:
Building Background i o Increase rentable floor space
Proposal ‘ = o Decrease floor-to-floor height

Redesign Opportunities:

Facade Redesign 0 HVAC (UFAD/VAV to Chilled Beams)

Floor System Redesign o Structural Floor System (Castellated Beams)

Core Redesign
CoGen Redesign

BIM/IPD
Metrics of Success
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Floor System Redesign

24

Structural Analysis

Initial Study

o Investigate the required depth for interstitial
space

Assumptions:
o Loading conditions were the same as in the
existing building
o UFAD System would be removed

Result:
0 28" Deep Castellated Beam Required

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ




CheNewAlorkCimes

Floor System Redesign

25

Structural Analysis

Initial Study
Investigate the required depth for interstitial space

Assumptions:
Loading conditions were the same as in the existing building

UFAD System would be removed

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ

Ceiling Plenum: 3’ 10"
Raised Floor: 6"

Concrete Floor: 5 1/4”
Castellated Beam: 28" Max
Clearance: 5”

Ceiling to Chilled Beam: 1’ 8”




Ehfi\'givj}ork{rﬁlnfg | Structural Floor System
AL |

1 : Structural Floor System Redesign:

ke

Composite Castellated Beams

Allow for Coordination within Interstitial space

Floor System Redesign

B

26 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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Floor System Redesign

[::: S P

Structural Floor System

Structural Floor System Redesign:

Composite Castellated Beams

Allow for Coordination within Interstitial space

Metal Deck
Long Span Metal Deck

Dovetail Ribbed Composite Metal Deck

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ

Dovetail Ribbed Composite Metal Deck (DT)




Ehti\'elvj}ork{r;‘nnfs ly Structural Floor System
1 Structural Floor System Redesign: o : - ——

i“ L‘ Configuration 1:

0 Maximize Span
0 Minimize Number of Members

Configuration|T

Floor System Redesign

Configuration 1:
15’-0” Span Typ.

B

28 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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Floor System Redesign

—

29

Structural Floor System

Structural Floor System Redesign:

Configuration 2:
0 Minimize Shoring

Configuration|Typ on -- Shori
R A
_ 6 | ot | iwc | No |

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ

Configuration 2:
10’-0” span Typ.
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Floor System Redesign

30

r_L_i

Structural Options Investigated

Configuration

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ

Gravity Loading
0 Superimposed Dead Load - 20 psf
0O Live Load — 50 psf (+ 20 psf partitions)




Ehpi\'piuj}orkﬁhnpg | Structural Configuration 1

Floor System Redesign

Members
| — [ | ceamas | cazzas |
| | cean7i ] ceoves |

3 1 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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Slab Information

1
|
i
!
!
!
!
i

Floor System Redesign

Members

]

32 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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Floor System Redesign

33

]

Structural Configuration 1

Structural Floor System Redesign:

Floor Vibrations Due to Human Activity (AISC Design Guide 11)

Option

ECA50 NWC

— oss 1
m
0 53

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ

Table 4.1
Recommended Values of Parameters
and 8./g

n ts
Gonslnlll Force Acceleration Limit
8y /g x 100%

ches 0.2 kN (65 Ih] 0.02-0.05* m |

Footbridges—Outdoor 0.41 kN (92 Ib) “m

+0.02 for floors with few non-stuctural components. {cefiings, ducts, parliions, etc. ) as can occur in open
work areas and churches,

0,03 for floors with non-structural components and fumishings, but with only small demountable pariiions,
typical of meny modular office areas,

005furf|.|\l height parfiions between floors.




G:hl‘A.l’iUl]}UIkE‘nnl‘B | Structural Configuration 1

6 Options

Configuration

Floor System Redesign

34 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ




E hp;\'pu[j}orkﬁhnpg | Structural Floor System

Selected ﬂptions for Cost Analysis

Configuration

Floor System Redesign

r_L_j

35 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ




‘ 6 hn\'gﬁtﬁmk%gg Cost Comparison of Floor Configurations

Floor Configurations Conclusions

Existing Floor Configuration
0 Configuration #2 — 10 ft. typical spans
0 Wide-flange Beams

7,920,000 $ 82,160,000 $2,490,000 $ 92,580,000 o Typlcal Composite Metal Deck

7,920,000 3 $ 2,490,000

New Floor Configuration
0 Castellated Beams
0 Configuration #2 — 10 ft. typical spans
0 Dovetail deck

TS T 8,540,000
Floor System Redesign 8,540,000




Ehpi\'giuj}orkﬁhnpg | Structural Floor System Redesign
101k |

1 . Member Check @ Cant. & Overhang

:|“ Ll 0 Used New Loading Conditions
[ 0 Verified Existing was Adequate or Resized Appropriately

Floor System Redesign

37 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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Floor System Redesign

TILRLILATI T

HVAC Redesign

Multiservice Chilled Beams:

o Integrated design

www.Halton.com

www.halton.com

www.halton.com




CheNewdlork&imes |’ HVAC Redesign

, ‘ Multiservice Chilled Beams:
‘|~ L| o Integrated design

Typical Layout:
0 155 beams per floor

Floor System Redesign

R

39 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ




CheNewdlork&imes |’ HVAC Redesign

, ‘ Multiservice Chilled Beams:
:‘l“ Ll o Integrated design

Energy Consumption by Floor

4,017

Typical Layout:
0 155 beams per floor

Savings:

Floor System Redesign ,
—y— & o Energy (10-16%) Mbtu/yr

Chilled Beams

R

40 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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Floor System Redesign

41

HVAC Redesign

Multiservice Chilled Beams:
o Integrated design

Typical Layout:
0 155 beams per floor

Savings:
o Energy (10-16%)
o Cost ($47,000 / month)

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ

20-Year Lifecycle Cost Savings




Ehfi\vglvjlofk{':iln‘fs ” HVAC Redesign

J ‘ Multiservice Chilled Beams: HVAC Associated Emissions by Floor (NO¥)
r‘ L\ o Integrated design

Typical Layout:
0 155 beams per floor

| 3,113
. Savings: ) . ]
Floor System Redesign ; w0
- 3 o Energy (10-16%) AN e -
| o Cost ($47,000 / month) i 1 :
: o0 Emissions  (8-16%)

Chilled Beams UFAD VAY

42 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ




Ebwwms Office Lighting Redesign N :,::”.:::
e H w S B rmmg =t
Building Background '”]!- Integrated 35W T5 Direct Pendant Ea—— —I | |—"*|7 e
Proposal = T

Facade Redesign & TSHO Direct/Indirect Pendant | _____ o
Floor System Redesign
Core Redesign

CoGen Redesign

4’ Recessed Cove

A NN
H

 m—

R R T L

BIM/IPD

Metrics of Success Hﬁ =
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Floor System Redesign
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Floor System Redesign
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Floor System Redesign

Office Lighting Redesign
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Office Lighting Redesign
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Floor System Redesign

Office Lighting Redesign -

e




Office Lighting Redesign
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qhﬂ%ﬁ'ﬁﬂi&@l\ufﬂ Office Lighting Redesign

Floor System Redesign

0.00

Iliminance (Fe)




athquﬁMk%fﬂ Cost of Proposed Floor System

0 Cost addition of extra floor

2,988,000.00
885,000.00
3,328,000.00
303,000.00
2,915,000.00
1,027,000.00
607,000.00
215,000.00

Floor System Redesign

1 1 W W U N |
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Floor System Redesign

Cost of Proposed Floor System

0 Cost addition of extra floor
0 Additional SF of leasable area

Additional Rent Annually = 21,000 SF

S 1.26 million
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Floor System Redesign

e =

56

Cost of Proposed Floor System

0 Cost addition of extra floor
0 Additional SF of leasable area
0 Chilled beam cost savings

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ

Yearly Energy Costs by Floor

Chilled Beams




@7 hm\‘gwﬁmk Cost of Proposed Floor System

0 Cost addition of extra floor

0 Additional SF of leasable area
0 Chilled beam cost savings

0 Overall cost comparison Additional System Cost $12,268,000

Additional Rent $ 1,260,000

Floor System Redesign = Energy Savings $ 565,800
re Redesign Payback Period 6.72 years
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i“ L\' 0 Constructability

Floor System Redesign

58 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ




Ehf;\’fwjﬁmk{.}imrs ’\ Integrated Design
}“ LI 0 Constructability
0 BIM Use Analysis

0 3D Coordination
0 Parties Involved

O Structural

0 Mechanical

0 Lighting / Electrical

0 Construction Management
0 Outcome

Floor System Redesign

E T iy

59 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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Core Redesign

60

Core Redesign

Goals:
0 Increase rentable floor space
0 Explore trade issues ( Concrete vs. Steel Core)
0 Explore cost for core redesign

Redesign Opportunities:
0 Reconfigure core layout structurally and architecturally
0 Decrease footprint of the structural core
0 Service Space

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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Core Redesign

61

Core Configuration

Maintain structural symmetry
0 Reduces torsional effects due to lateral loads

0 Center of geometry converges with center of
pressure, center of mass, and center of rigidity

0 Layout of elevators

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ




Ehfﬁ'elvﬂhrk{?:ilnrs | Core Configuration
ALULE |

1‘ Maintain flexibility of space Example: Floors 46 - 50 New Configuration

i
'M L‘ Existing Configuration

Core Redesign

62 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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Core Redesign
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{
ke

Elevator Configuration

= N EXiSting Configuration

26 Passenger Elev. e
2 Service Elev. :

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ

Feasibility Study: Elevator Reduction

22 Passenger Elev.
2 Service Elev.




E hff;\'giuj}gfk{i:;i1nr5 ’ Core Configuration

{
i

Final Configuration

Core Redesign

B e
R | B s =R
26 Passenger Elev. —_—— =T

r_L_l 2 Service Elev.
=i

26 Passenger Elev.
2 Service Elewv.

64 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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lbhl“;\l’lld}ol'kl‘;nnt‘s l Architectural Configuration Existing Core Configuration New Core Configuration

Core Redesign

5864 5F S60 / SF S 351,84
Ye

65 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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Core Redesign
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|
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Core Configuration

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ

Existing Lobby




E{ bt;\}‘"jitﬂfk{!}imrg ’ Service Space Configuration

Core Redesign

67
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Service Elevators

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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Core Redesign

CoGen Redesign

BIM/IPD

Service Space Configuration

Metrics of Success Hﬁ

Bus Duct Vs Conduit Analysis

Existing Conditions in NYT Portion
18 31/2” Conduit Feeders
Powers Lighting and Appliance Panels

6 31/2” Conduit Feeders
Powers Mechanical Equipment Panels

Proposed Redesign
2 2500 Amp Aluminum Bus Duct Feeders
Powers Lighting and Appliance Panels

1 1600 Amp Aluminum Bus Duct Feeder
Powers Mechanical Equipment Panels

Bus Duct Vs Conduit Analysis

Total Cost System
Bus Duct: $1.75 million

Conduit: $1.2 million

Space Comparison
Minimal difference between required space

Benefit of Bus Duct Feeders

Possibility of Expansion Without Adding Additional Feeders
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Lateral Force Resisting System

Concrete Shear Wall Core w/ Outriggers on the 28t Mechanical Floor
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Core Redesign

Lateral Force Resisting System

Initial Design Parameters

Assumed Serviceability Governed Design
SRSS — Period of Vibration
0 10% of 10.8s (Existing Design)
Serviceability Limit States Under Wind Load -
Lawrence G. Griffis (AISC 1993)

Lateral Drift & Deflection
oWind - H/450 = 19.88” (Existing Design)
0 D+0.5L+0.7W (ASCE 7-05, CC.1.2)
0 Seismic —0.015h,,
01.0E

Design checked for Strength

ETABS Analytical Model




Lateral Force Resisting System

CheNewAlork&imes l,
|

Wi L‘ Design Summary

&

Shear Wall Core

wall t

Core Redesign f Coupling Beams
o Rodocit 0 36" Depth
0 Width Dependent upon Support

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ

It
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B !

Shear Wall Design: Base Level S

Core Redesign

72 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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. !

Shear Wall Design: Level 2 — Level 28 S

Core Redesign

73 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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Core Redesign

74

l

Lateral Force Resisting System

Shear Wall Design: Level 29 — Roof

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ




&h 1‘1"'.\.911[3}01' kCimes Iy Lateral Force Resisting System

) ‘ . Outrigger Design — 28t Mechanical Floor
i“ L\' 0 Outrigger Design

N

|

[
la
14
13
-
i

Core Redesign

ro

) =t

75 BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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Core Redesign
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Lateral Force Resisting System

Lateral Force Resisting System
0 Outrigger Design

Iy
iy
I
S
!
4]

Iy

N
Iz

TRV VL VR R TR N

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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E hpi\'piujhrkﬁilnpg | Lateral Force Resisting System
B !

) 1 A Lateral Force Resisting System
|“ Li 0 Outrigger Design

Core Redesign

1}
In
i
;
£
s
Iz

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ
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E’ hpi\'givj}ork{l?nnfg l Lateral Force Resisting System
AL |

‘ Design Parameters

| Assumed Serviceability Governed Design
SRSS — Period of Vibration
0 10% of 10.8s (Existing Design)
Serviceability Limit States Under Wind Load -
Lawrence G. Griffis (AISC 1993)

Core Redesign Lateral Drift & Deflection
—_— oWind - H/450 = 19.88"” (Existing Design)
0 D+0.5L+0.7W (ASCE 7-05, CC.1.2)
0 Seismic —0.015h,,
01.0E

r_L | Strength Check — Adequate
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Core Redesign

Cost and Schedule Changes

Cost of concrete core vs. existing steel core

General conditions changes
0 Superstructure schedule
0 GC cost changes
0 Constructability

Overall Cost Analysis

[ ttem T oQuantitv [  Cost |
$(37,171,395)
21,500 CY $ 18,676,730

Vio
2 Winters $ 4,000,000

$ (14,412,965)
5,864 SF $ 351,840 per year
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Core Redesign
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Cost and Schedule Changes

L[ Cost of concrete core vs. existing steel core

General conditions changes
0 Superstructure schedule
0 GC cost changes
0 Constructability

Overall Cost Analysis
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Core Redesign

Cost and Schedule Changes

Cost of concrete core vs. existing steel core

General conditions changes
0 Superstructure schedule
0 GC cost changes
0 Constructability

Overall Cost Analysis

21,500 CY
2.5 Month

2 Winters

5,8464 SF

$(37,171,395)
$ 18,676,730

$ 81,700

$ 4,000,000
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Core Redesign

Cost and Schedule Changes

Cost of concrete core vs. existing steel core

General conditions changes
0 Superstructure schedule
0 GC cost changes
0 Constructability

Overall Cost Analysis

21,500 CY
2.5 Month

2 Winters

5,8464 SF

$(37,171,395)
$ 18,676,730

$ 81,700
$ 4,000,000

$ (14,412,965)
$ 351,840 per year
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Building Background
Proposal

Facade Redesign
Floor System Redesign
Core Redesign

CoGen Redesign

BIM/IPD

Lobby Lighting Redesign

Metrics of Success Hﬁ

E 9” Recessed Downlight

'
‘ 8” Recessed Directional Downlight

I . 4’ Recessed Cove
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Intro

Lobby Lighting Redesign N

Building Background

Proposal

Facade Redesign

Floor System Redesign
Core Redesign

CoGen Redesign

BIM/IPD

Metrics of Success Eﬁ




‘ @hu\‘bﬂdﬁﬂl‘kﬁi\ﬁfﬂ i Lobby Lighting Redesign

Core Redesign
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Lobby Lighting Redesign

Core Redesign
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Core Redesign




. @’beﬁewjﬁnxkﬁ'ﬁnts Lobby Lighting Redesign N

Intro [
Building Background ;.MH!L
[

-4 =|
Proposal =2
=

Facade Redesign

Floor System Redesign
Core Redesign

CoGen Redesign

BIM/IPD 1
Metrics of Success [ s == ) S
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Core Redesign

|

Lobby Lighting Redesign N
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Lobby Lighting Redesign N

Core Redesign
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Core Redesign
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CoGen Redesign

93

|
s

Existing System / Goals

Existing System:

0 1.4 MW Internal Combustion
0 40% power capacity for NYT
0 250 ton absorption chiller

Redesign Goals:

0 100% power capacity for NYT

0 Increased energy cost savings

0 Decreased energy associated emissions
0 All met!

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ




Ehl*;\'rw_ﬂork{ﬁmrs | Redesign Considerations

11 0 Utility data / Spark gap 0 Space constraints (3000 ft? total)

| Natural Gas
i
:

CoGen Redesign
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Ehfi\’gwjimkﬁ*imrg ’ Redesign Consideration
- l

; ‘ \ Redesign Considerations:

}—‘ L| 0 Building thermal and electrical loads 0 Underutilized cooling potential

Load Profiles for July 23-29

Existing Absorbtion Cooling for July 23-29

CoGen Redesign
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CoGen Redesign

96

Redesign Alternatives

Prime Movers

Prime Movers

Gas Turbines
I T e e
[

IC Engines

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ




Ehfﬂafwjﬁfkﬁmfs l Redesign Alternatives

|

}_" Li Prime Movers Existing System: 1,400 kW

CoGen Redesign

IC Engines

S — e
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CoGen Redesign

98

|
s

Redesign Alternatives

Prime Movers

BIM TEAM 3: MATT HEDRICK KYLE HORST

CASEY LEMAN ANDRES PEREZ

Alternative 1: 4,200 kW

IC Engines




Clj hgi\“g\"jﬂ:mkﬁ*imrg ’ Redesign Alternatives

|

}_" LI Prime Movers Alternative 2: 2,700 kW

it

i .
6

CoGen Redesign

IC Engines 1,300 kW IC Engine

[::3 S P
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Clj hlfi\’fwjitmkflzimrg ’ Redesign Alternatives

|

}_ Ll Prime Movers Alternative 3: 2,700 kW
Exising Altemative 3
| —
1]
+
CoGen Redesign
IC Engines 1,300 kW Gas Turbine
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Ehfﬂafwjﬁfkﬁmfs l Redesign Alternatives
|

}—‘ Li 0 IC Engine: Cooling Load Potential 0 Gas Turbine: Excess Thermal

Altenative 2 Cooling Potential for July 23-29 Alternative 3 Cooling Potential for July 23-29

CoGen Redesign

= et
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C';h F;\“Blvjitﬂfk%imfﬁ ’ Redesign Alternatives

i Energy / Emissions
I

Reduction in CO,e Emissions

2273,012

66,509,219

17,485

=T .

CoGen Redesign

16,215,680 30,459,556 24,641,004 | 10,442,812
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E{ ht;\}i"j}gfk{'}imrg ’ Redesign Alternatives

(’_‘ L| Energy Costs Total Energy Costs: $13.5 million for SHP

e I N R
[} C &

Yearly Cost savings

o

Ibfyear 00 I | | |

CoGen Redesign
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E: hti\}luj}ﬂfk%‘unr b5 ’ Redesign Alternatives

’_‘ L| Simple Payback Period
\

T T e e ey

System Payback Period

CoGen Redesign
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Eb t;\'rlﬁ:]}ﬂfk%imrs | Redesign Alternatives

, ( : Alternative 2: $10 million in savings over 20 years
b

O Summary

Alternative 2 Energy Cost Saving and Payback

rall Comparison | Existing

CoGen Redesign
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BIM/IPD




L Ebeﬁeﬂfmfﬁ BIM Process

|
Intro Building Information Modeling Process:
Building Background BIM Goals
Proposal
Group Goals:
. 0 Enhance communication and information flow
Facade Redesign 0 Visualize project changes
Floor System Redesign
. BIM Use Analysis

Core Redesign =] Y
CoGen Redesign i Workflows

=]
BIM/IPD |
Metrics of Success E == E
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|
Intro Building Information Modeling Process:
Building Background BIM Goals
Proposal
Group Goals:
. 0 Enhance communication and information flow
Facade Redesign 0 Visualize project changes
Floor System Redesign
. BIM Use Analysis

Core Redesign =] v
CoGen Redesign i Workflows

=]
BIM/IPD |
Metrics of Success E == E




‘ athWMKﬂmts BIM Use Analysis

Building Information Modeling Process:

BIM Goals

Design Authoring

Group Goals: s ) ] Desigh Review
0 Enhance communication and information flow

0 Visualize project changes 3D Coordination

Ph Plannin
BIM Use Analysis ase Pla g

Workflows

BIM/IPD
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|
Intro Building Information Modeling Process:
Building Background BIM Goals
Proposal
Group Goals:
. 0 Enhance communication and information flow
Facade Redesign 0 Visualize project changes
Floor System Redesign
. BIM Use Analysis

Core Redesign =] v
CoGen Redesign i Workflows

=]
BIM/IPD |
Metrics of Success E == E




@’h l’i\}wjﬁiﬂf kE‘jImTﬁ l Metrics of Success
|

}—‘ Li Yearly Energy Cost Savings by Category

Increased Profitability
* Operating Costs
* Leasable Space

Chilled Beams

5867,126

* Sustainability

Increased Marketability $ Double Skin Fagade
* Iconic Image

Cogeneration Redesign

$800,000

$2,232,926 / year

ﬂ—OfSuccess l: L
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E htf:‘\'plujjofk%i1nr5 ’ Metrics of Success

1[ Additional Square Footage 26,864 SF
I L| Additional Rent $ 1,601,840

Increased Profitability
* Operating Costs
* Leasable Space

Increased Marketability
* Sustainability
* Iconic Image

Metrics of Success = - 5
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Metrics of Success

113

|
bl

—_ . .

Metrics of Success

Increased Profitability
* Operating Costs
* Leasable Space

Increased Marketability

* Sustainability
* Iconic Image

BIM TEAM 3: MATT HEDRICK KYLE HORST CASEY LEMAN ANDRES PEREZ

Building Energy Use Associated Emissions (CO,e)
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Increased Profitability
* Operating Costs
* Leasable Space

Increased Marketability
« Sustainability
* Iconic Image

Metrics of Success
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Building Background
Proposal

Facade Redesign

Floor System Redesign
Core Redesign
CoGen Redesign

BIM/IPD

e

R R

Metrics of Success Hﬁ |

a

Metrics of Success

Increased Profitability
* Operating Costs
* Leasable Space

Increased Marketability
« Sustainability
* Iconic Image




Che NewlorkCimes

Intro

Building Background
Proposal

Facade Redesign

Floor System Redesign
Core Redesign

CoGen Redesign

BIM/IPD
Metrics of Success

Metrics of Success

i i
. Increased Profitability
= ¢ Operating Costs
= * Leasable Space
= Increased Marketability

« Sustainability
= * Iconic Image
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Intro
Building Background
Proposal

Facade Redesign

Floor System Redesign
Core Redesign --5
CoGen Redesign

BIM/IPD x|
Metrics of Success

1]
il
i

|
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Metrics of Success

Increased Profitability
* Operating Costs
* Leasable Space

Increased Marketability
« Sustainability
* Iconic Image
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Intro

Building Background
Proposal

Facade Redesign
Floor System Redesign

Core Redesign
CoGen Redesign

BIM/IPD
Metrics of Success

Metrics of Success

Increased Profitability
* Operating Costs
* Leasable Space

Increased Marketability
« Sustainability
* Iconic Image
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Metrics of Success

Increased Profitability
* Operating Costs
* Leasable Space

Increased Marketability
* Sustainability
* Iconic Image

Upfront Cost

Annual Energy Savings

$ 18.7 million
$ 800,000

Upfront Cost
Annual Energy Savings

Annual Added Rent

$12.3 million
$ 565,800
$ 1.24 million

Upfront Cost ($ 14.4 million)
Annual Added Rent $ 351,840




@h wV:eudﬁm‘kﬁi\ms Metrics of Success

Increased Profitability
* Operating Costs Upfront Cost $ 17 million

* Leasable Space
Annual Added Rent S 1.6 million

Increased Marketability Annual Energy Savings $ 2.2 million

* Sustainability
* Iconic Image

Metrics of Success H S
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