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EXECUTIVE SUMMARY 
 
In the second technical report of the New York Times Building, an evaluation of alternative 

floor systems was conducted using a typical 40’-0”x30’-0”exterior bay in the tower.  In all, the 
design feasibility of four systems, including the existing composite steel beam system, were 
investigated.  The system comparison was based upon but was not limited to: system weight, fire 
rating, vibration susceptibility, cost, structural depth, constructability, and architectural affects.  
Three alternative systems which were schematically designed and compared to the existing 
included: 

 
- Castellated Composite Steel Beam 
- Two-Way Flat Plate 
- Two-Way Post-Tensioned Slab w/ Slab Bands  

 
The composite castellated beam design was conducted in order to compare the existing 

composite beam system to another viable steel design solution.  The schematic design resulted in 
the only system lighter that the existing floor structure of the New York Times Building.  Being a 
proprietary system, a program provided by CMC Steel Products was utilized to perform the design 
calculations.  The design resulted in 20.65” deep beams built-up from W14x22s and W14x26s and 
18.07” deep girders built-up from W12x14s and W12x19s.  Though this schematic design resulted 
in deeper members than the existing system, the overall plenum height is likely to be less than the 
existing composite beam system. This is due to other trades being able to utilize the opening in the 
castellated member. The composite castellated steel system was found to be viable design 
alternative and will be investigated further. 

 
The schematic design of a two-way flat plate system resulted in a 14” slab which created 

greatest self weight of all four systems.  The system was found to be very inefficient and 
uneconomical for the large bay size which is required as part of the architecture of the building.  
Due to this requirement, intermediate columns cannot be added in order to reduce the system span 
length. Therefore, the two-way flat plate system was not found to be a viable alternative to the 
existing floor framing system and will not be investigated further. 

 
The two-way post-tensioned slab system with wide-shallow-beams was investigated due to 

the long span capabilities. The schematic design resulted in 33 tendons distributed uniformly 
through an 8” slab and 31 bonded tendons through the 16”x48” slab-beam section.  Though the 
concrete system results in a higher system self weight than with the existing steel solution, the two-
way post-tension system was determined to be a feasible floor design alternative based upon long 
span capabilities and a thin slab thickness. Therefore, the two-way post-tensioned slab with wide-
shallow-beams will be investigated further. 

 



Andres R. Perez 
Structural Option-IPD/BIM Team 3 
Dr. Andres Lepage 
10/30/2009 

The New York Times Building 
New York, NY 

Technical Report #2

____________________________________________________________________________________________ 

4 | P a g e  
 

INTRODUCTION 
 

The New York Times Headquarters Building (NYTB) is home to the New York Times 
newsroom and offices, as well as several law firms, whose offices are leased through Forest City 
Ratner.  In collaboration with FXFOWLE Architects, the intent of the Renzo Piano Workshop was 
to introduce a flagship structure which promoted sustainability, lightness, and transparency.  The 
architectural façade reflects the ever-changing environment surrounding the building, an 
appropriate acknowledgement of the heart of New York City. 

 
The 52 story, 1,500,000 square foot building rises 744 feet above Eighth Avenue between 

40th and 41st Street creating a 200’ x 400’ footprint. The tower’s 300 foot mast allows for the 
structure to top out at 1048 feet above ground level.  The New York Times occupies the entire 
five-story podium of the structure, and the first 27 levels in the tower.  The additional levels are the 
office spaces leased through Forest City Ratner. Story heights average approximately 13 feet 9 
inches in the tower, lending a great view to the open office plans.  At the mechanical floors on 
levels 28 and 51, however, the floor height is approximately 27 feet to accommodate equipment 
and two-story steel outriggers which link the perimeter columns to the braced framed core. 

Figure 1: New York Times Building Location (Google Maps)

 
N
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Figure 2: Foundation Locations 

Key: 
   Assumed Caisson Location 
   Assumed Spread Footing Location 
   Cantilevered Area 
   Subway 

Structural System Description 
 

Foundation 

 
The foundation of the NYTB combines typical spread footings with caissons to achieve its 

maximum axial capacity.  Below the building's 16-foot cellar, the tower and podium mostly bear on 
Medium/Hard rock with a bearing capacity of 80 ksf., Class 2-65 per the New York City Building 
Code.  However, a core sample taken just before finalizing the site investigation report indicated 
that rock at the southeast corner of the tower only had a 16 ksf bearing capacity, Class 4-65.  At the 
seven columns that fall within this area, indicated in red on Figure 2, 24-inch diameter concrete-
filled steel caissons were used to replace the original foundation designs. Each caisson was designed 
to support a load of 2,400 kips with 6,000 psi concrete.   

 
Under the other 21 columns (indicated on Figure 2 in teal), spread footings with a 

compressive strength of 6,000 psi are used to support the loads. The areas depicted in blue 
represent the two cantilevered sections of the tower. The columns which fall in these areas do not 
directly transfer load to the ground which removes the need for footings at these locations.  

 
The New York City Subway does 

pass the north and eastern sides of the 
New York Times Building. However, 
this is not a major site restriction since 
the transit system passes below Eighth 
Avenue and 41st Street and not directly 
beneath the structure. But, vibration 
effects on the foundation and building 
structure may have had an impact on 
the design. 
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Columns 

 
The 30” by 30” box columns (Figure 3) at the exterior 

notches of the tower consist of two 30 inch long flange plates and 
two web plates inset 3 inches from the exterior of the column on 
either side.  Each web plate decreases in thickness from 7 inches as 
the column extends up the structure to account for the reduction in 
axial loads.  Each flange plate decreases from 4 inches in thickness 
to relate to the architectural vision of the tower.  Although the yield 
strength of the plates also varies with tower height, the strength was 
assumed to be a uniform 50 ksi for calculations.  Interior columns 
are a combination of built-up sections and rolled shapes.  Column 
locations stay consistent throughout the height of the building, and 
every column is engaged in the lateral system. Please refer to Figure 
4 to view the column locations. Note that the unfilled boxes denote 
columns in the cantilevered area which do not extend to the ground. 

 

Vierendeel Frame 

 
A Vierendeel frame was used by Thornton 

Tomasetti as a combined solution at the 20 foot 
cantilever sections of the tower.  Renzo Piano did 
not want columns obstructing the glass 
storefronts at the ground level, so these sections 
were cantilevered from the main structure.  As a 
unique way to control deflections in the middle 
beams of the cantilevered section, the ladder-like 
moment frame engages all floors throughout the 
entire height of the tower.  It connects to 28th and 
52nd floor outriggers through the use of diagonal 
braces which effectively transfer loads from the 
frame to the core of the tower.  Refer to Figure 9 
on page 9 to view the brace location. 

Figure 3: Box Column as Modeled in Revit Structure 

Figure 4: Tower Column Locations 
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Key: 
   Single Diagonal Bracing 
   Pre-Tensioned Steel Rod X-Bracing 
   Chevron & Eccentric Bracing  

Lateral System 

 
The main lateral load resisting system for the tower of the NYTB consists of a centralized 

steel braced frame core with outriggers on the two mechanical floors (Levels 28 and 51). The 
structural core consists of a combination of concentric and eccentric bracing which surrounds 
elevator shafts, MEP shafts, and stair wells. At this time, the member sizes of these braces have yet 
to be disclosed. The core configuration remains consistent from the ground level to the 27th floor 
as shown in Figure 5. But above the 28th floor, the low rise elevators were no longer required. In 
order to optimize the rentable space on the upper levels of the tower, the number of bracing lines 
in the North-South direction were reduced from two to one (Figure 6). Please refer to Figures 7 
and 8 to view the typical core bracing configurations. 

 
The outriggers on the mechanical floors consist of chevron braces (Figure 10) and single 

diagonal braces. The outrigger system was designed to increase the efficiency and redundancy of 
the tower by engaging the perimeter columns into the lateral system. Please refer to page 9 to view 
the framing plans and bracing elevations of the outrigger system. 

- 

 
  

Figure 5: Typical Lateral System (Floors 1-27) Figure 6: Typical Lateral System (Floors 29-50) 
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During the design of the tower, the engineers at Thornton Tomasetti sized the members of 
the main lateral force resisting system merely for strength. In order to increase stiffness and meet 
deflection criterion, the structural engineers utilized the double story steel rod X-braces (original to 
Renzo Piano's exterior design) instead of increasing the member sizes of the main lateral force 
resisting system.  These X-braces can be located on Figures 5 and 6 on the previous page. The high 
strength steel rods transition from 2.5" to 4" in diameter and were prestressed to 210 kips. This 
induced tensile load prevents the need for large compression members which would not conform 
to the architectural vision of the exterior.  

 
Although the X-braces did reduce the need for an overall member size increase, the lateral 

system still did not completely conform to the deflection criterion. Therefore, some of the 30” by 
30” base columns were designed as built-up solid sections which reduced the building drift caused 
by the building overturning moment.  After combining these solid base columns and the X-braces 
with the main lateral force resisting system, the calculated deflection of the tower due to wind was 
L/450 with a 10 year return period and a building acceleration of less than 0.025g for non-
hurricane winds.  

 
 
 
 
 
 

  

Figure 7: Typical Core N/S Core Bracing Elevation 

Figure 8: Typical Core E/W Core Bracing Elevation 
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Figure 9: Mechanical Floor Framing Plan (Floors 28 & 51) 

Key: 
   Single Diagonal Bracing 
   Pre-Tensioned Steel Rod X-Bracing 
   Chevron & Open Knee Bracing 
   Outrigger Bracing 
   Single Diagonal Brace at Cantilever 

  

Figure 11: Typical N/S Outrigger Section (28th Floor)

Figure 10: Typical E/W Outrigger Section (28th Floor)
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Floor System 

 
The existing floor structure of the NYTB is comprised of a composite steel beam system 

with typical bay dimensions of 30’-0”x40’-0”.  These rectangular bays are configured into a 
cruciform shape around the perimeter of the core.  This composite system was selected to reduce 
the self weight of the structural system which greatly affects member sizes in high rise buildings.  
By reducing member sizes, the structural system was able to conform to “transparency” desired by 
the architectural design. A more in depth discussion of existing floor framing system is presented 
later within the content of this report. 

 
The remaining report evaluates and compares the existing composite beam floor system 

with three possible alternative floor systems.  Please note that the designs with in this report are 
considered to merely be preliminary schematic designs used to determine the viability of each 
system.  Those found to be feasible, have been noted and will taken into consideration for the 
expansion project proposal.  Such items to be investigated are: system weight, fire rating, vibration 
susceptibility, cost, structural depth, constructability, architectural affects, and structural affects.  In 
order to perform a proper comparison, all for systems were designed and evaluated using a typical 
perimeter bay, as shown in Figure 12 on the following page.  

 

Gravity Loads 
 
The gravity loads of the NYTB were the loads considered when designing the floor systems 

for comparison.  The dead loads used for the evaluation were the calculated floor system self 
weights and the typical superimposed dead load of 25 psf. Also, the majority of the floor space 
within the tower, including the floor panel of interest, is allocated for office use. Therefore, the live 
load used in this comparison was 50 psf plus 20 psf for partitions. Also, please note that live loads 
were not reduced in order to be conservative. 
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Plan Not Disclosed Upon Owner’s Request 

Figure 12: Typical 40’-0”x30’-0” Exterior Bay 
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Design Codes and References 
 

2006 International Building Code AISC – LRFD,  
 
AISC – LRFD, Steel Construction Manual 13th edition, American Institute of Steel 
Construction 
 
ACI 318 – 08, Building Code Requirements for Structural Concrete, American Concrete 
Institute 
 
ASCE 7‐05, Minimum Design Loads for Buildings and other Structures 
 
PCA Time Saving Design Aids, Two-Way Post-Tensioned Design, Portland Cement 
Association 
 
Aalami, B. O., (1993) “One-Way and Two-Way Post-Tensioned Floor Systems,” PTI 
Technical Notes, Post-Tensioning Institute, Phoenix, AZ, Issue 3, October 1993. 
 
Aalami, B. O., (2001) “Nonprestressed Bonded Reinforcement in Post-Tensioned Building 
Design,” ADAPT Technical Publication, Redwood City, CA, Issue P2-01, February 2001. 
 
Vulcraft Steel Roof & Floor Deck Catalog, Nucor – Vulcraft Group, 2008 
 
Floor Vibration Testing and Analysis of SMARTBEAM FLOORS, Conducted by 
Structural Engineers, Inc. for the CMC Steel Group, October 2000. 
 
Boyer, J. P. (1964), “Castellated Beams – New Developments,” AISC Engineering Journal, 
July 1964. 
 
Nilson, A. H., Darwin, D., Dolan, C. W., (2004) “Design of Concrete Structures, Thirteenth 
Edition,” McGraw-Hill, New York, NY, 2004. 

Deflection Criteria 
 
 Construction Dead Load deflection limitation for beams and girders – L/240 
 
 Live Load deflection limitation for beams and girders – L/360 
 
 Full Service Load deflection limitation for beams and girders – L/240 
 
 Concrete Systems to comply with provisions of ACI 318-08 Section 9.5. 
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Fire Protection 
 According to the 2006 IBC, the NYTB, based upon its building height and area, is classified 
as a Type 1A building.  Floor construction, including supporting beams and joist, for this building 
type is required to meet a fire resistance rating of 2 hours. The following table shows the required 
clear cover in concrete slab systems in order to achieve this 2 hour rating. 
 

 
 The structural steel within the floor systems must conform to the 2 hour fire rating as well. 
This rating can be reached through the application of spray on fire proofing, intumescent paint, or 
by enclosing structural members with in gypsum wall board. Please note that these fire protection 
systems were not analyzed for this evaluation. 
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EXISTING FLOOR FRAMING SYSTEM 
 
Material Properties 
 

Concrete: 5.5” slab (2.5” topping) 
 f’c= 4000 psi 
Steel: fy= 50,000 psi  
Reinforcement: fy= 60,000 psi 
Metal Deck: 3 VLI 22 – 3 span 

 

Loading 
 

Self Weight: 59 psf 
Live: 70 psf 
Superimposed: 25 psf 
 

 
 

Description 
 

As mentioned previously, the 
structural engineers of the New York Times 
Building implemented a composite beam 
system (Figure 13) into the design of the 
floor framing structure.  The typical bay size 
is 30’‐0”x 40’‐0” with 2 ½” normal weight 
concrete and 3” metal deck, typically 
spanning 10’‐0” from W12x19 to W18x35 
infill beams. These infill beams frame into 
W18x40 girders which in turn, transfer the 
floor loads to the various build-up columns 
throughout the structure.  
 
 The design verification calculations 
were conducted using the Vulcraft Steel 
Roof and Floor Deck Catalog as well as the 
AISC Steel Construction Manual. After 
conducting an analysis of the exterior floor panel of interest, it was found that the existing floor 
framing system is adequately designed to carry the applied gravity loads. To view the calculations 
supporting this analysis, please refer to Appendix B. 
 
Advantages 
 
 This system has several advantages the first being speed of erection.  By implementing the 
use of metal decking with a max unshored clear span of 10’ – 11”, no formwork nor shoring is 
needed during the construction process.  This cuts back on erection time and reduces cost 
associated with construction labor. In addition, a steel system is fairly light weight in comparison to 
concrete.  Also by taking advantage of a composited beam system, the member sizes are reduced 
from that of a non-composite system. This reduction in gravity loading is very advantageous to 
high rise design because it essentially reduces the loads of other gravity members, in particularly 
columns and foundations. But a low self weight is particularly beneficial when considering the 
cantilevered ends of the NYTB.  The system allows for less self weight to be transferred back into  
 

Figure 13: Typical Composite Beam Construction (Farlex)
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the structure.  In addition, the system allows for the versatility in the design of other building 
systems through the service plenum which will be created by a drop ceiling. 
 
 
Disadvantages 
 
 Even though the system does reduce member sizes by taking advantage of composite beam 
construction, the system still results in a fairly deep floor system.  In addition to the 5 ½” slab, the 
W18X40 girders add an additional 17.9” which totals to a 23.4” system depth.  Also, steel beams 
and girders do not have inherent fire protection properties.  This initiates the need for external fire 
protection, such as spray-on fire proofing or intumecent paint, in order to meet the required 2 hour 
fire rating. A steel system also presents the issue of longer lead ties in construction.   
 
Feasibility 
 

This floor system was found to be an excellent and efficient design for the New York 
Times Building. Due to the advantages of the light weight system along with the ease of 
construction the system will remain a viable solution for the floor system. 
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ALTERNATIVE FLOOR SYSTEMS  
 
 

 

 
 
 Figure 14 highlights the typical exterior panel used to design three alternative floor systems.   

The following were selected on the bases of finding alternative floor design solutions which can 
possibly be investigated further as part of the thesis proposal: 

 
- Composite Castellated Steel Beams 
- Two-Way Reinforced Concrete Flat Plate 
- Two-Way Post-Tensioned Concrete Slab w/ Slab Bands 

 
 
 
 
 
 
 
 

Plan Not Disclosed Upon Owner’s Request 

Figure 14: Typical 30'-0" x 40'-0" exterior bay used for alternative floor system designs 
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Composite Castellated Steel Beams  
 
Material Properties 
 

Concrete: 5.5” slab (2.5” topping) 
 f’c= 4000 psi 
Steel: fy= 50,000 psi  
Reinforcement: fy= 60,000 psi 
Metal Deck: 3 VLI 22 – 3 span 

 

Loading 
 

Self Weight: 56 psf 
Live: 70 psf 
Superimposed: 25 psf 
 

 
 

Description 

The composite castellated beam system 
(Figure 15) was designed using the typical bay 
size of 30’-0” x 40’-0”. The same composite 
deck (5 ½” slab with 3 VLI 22 metal deck) and 
beam spacing (10’-0”) was used in order to 
yield the most comparable results to the 
existing composite beam system.   

According to AISC, castellated beams 
and girders are proprietary and need to be 
designed using criterion established by the 
manufacture.  Therefore, this schematic design 
was conducted the aid of a design program 
provided by CMC Steel Products.  The 
calculations revealed that the lightest weight 
sections to be used were 20.65” beams built-up 
from W14x22s and W14x26s and 18.07” 
girders built-up from W12x14s and W12x19s.  
To review the calculations for this preliminary 
design, please see Appendix C. 

 
Advantages 

 
 A composite castellated steel beam system has numerous benefits.  Castellated beams can 

span greater distances than the conventional wide flange members with less steel creating a very 
efficient system.  Also, by implementing a composite design as well as less steel being required, the 
castellated composite beam system proved to be the overall lightest floor framing system at 56 psf.  
As stated for the existing design, a smaller gravity loading is very advantageous to high rise design 
because it essentially reduces the loads of other gravity members.  This is particularly advantageous 
for the cantilevered areas in the NYTB which require gravity loads to be transferred back to the 
interior structure.  Although a castellated beam system does have a greater structural depth than 
when compared to a conventional wide flange system, other trades such as mechanical systems can  

 

Figure 15: Exposed Castellated Beam Construction (DJC.com)
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be passed through the openings in the steel members which could possibly reduce the overall floor 
plenum height. Investigation conducted for CMC Steel Products also reviled that castellated beams 
are very good handling serviceability issues due to vibrations.  
 
Disadvantages 
 

As with the conventional composite beam system, the castellated steel members must be 
fire proofed in order to achieve the required 2 hour fire rating. Also when adding the slab thickness 
beam depth, the floor system introduces the largest over all structural depth of 26.1”.  This increase 
would require an increase in plenum space if the other trades are unable to utilize the openings in 
the castellated members.  Thickening the plenum cannot be afforded in the NYTB due to the 
architectural impacts of decreasing the floor to ceiling heights. Also, castellated beams are 
proprietary which can be considered as a constraint in the design process.  Lastly, castellated steel 
beams have a long lead time associated with them. 

 
Feasibility 

 
A castellated composite beam system is a very efficient floor system which is a viable 

alternative to the existing floor system of the New York Times Building.  If no major architectural 
impacts are present after collaboration with the other disciplines of the BIM Thesis Team, a 
castellated composite floor system could be considered as option for the building proposal study. 
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Two-Way Flat Plate 
 
Material Properties 
 

Concrete: 14” slab (NWC) 
 f’c= 5000 psi 
Reinforcement: fy= 60,000 psi 
Column Sizes: 30”x30” 

 

Loading 
 

Self Weight: 175 psf 
Live: 70 psf 
Superimposed: 25 psf 

 

Description 

A two- way flat plate system (Figure 
16) was designed for this evaluation using the 
typical exterior bay size of 30’-0” x 40’-0”.  
The first step in the schematic design of this 
system was to determine the slab thickness 
required in order comply with deflection 
limitations provided by ACI 318-08 section 
9.5.  It was determined that a 14” slab was 
required to conform to these limitations.  

 Though it was assumed that a flat plate designed with such a large bay would result in an 
inefficient, uneconomical floor system, the design was continued with the larger spans due to 
negative architectural affects that would result through the addition of intermediate columns.  The 
system was schematically designed using the Direct Design Method found in ACI 318-08 section 
13.6. To review the calculations and results for this preliminary design, please see Appendix D.  
 
Advantages 
 
 The implementation of a two-way flat plate system as the floor design for the NYTB would 
have a few advantages.  First of all, if the adequate clear cover is implemented into the design of the 
slab, a 2 hour fire rating can be achieved with in the floor system itself meaning no fire proofing is 
required.  Also, in this particular design produced the thinnest overall floor structure of 14”.  This 
increase in the plenum space allows for the other trades to have the greatest flexibility for their 
designs.  The use of a flat plate floor system is also advantageous for construction due to the 
shorter lead times associated with a concrete system.  Lastly the mere mass of this two-way flat 
plate system makes it the least susceptible to vibration issues. 
 
Disadvantages 
 

 Many disadvantages are associated with this two-way flat plate system.  First off, the high 
self weight of 175 psf will affect the gravity and foundation systems the 62 story structure 
immensely.  This self weight could be reduced through the addition of intermediate columns.  But 
as mentioned previously, the addition of columns will negatively affect the New York Times 
Building’s current architecture which utilizes the open area produced by the 40’-0”x30’-0” exterior  

Figure 16: Two-Way Flat Plate (CRIS.org) 
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bays.  Using a flat plate system for the NYTB will require an entire redesign of the gravity system 
and lateral system from steel to concrete as well.  Also, the additional weight of the system when 
designed with the existing column configuration produces the highest material cost of 31.5 dollars 
per square foot which is almost double the cost associated with the other alternative concrete 
system.  Lastly, implementing a two-way flat plate system introduces the need for formwork and 
shoring.  This presents the issue of an increase in labor cost and longer erection times.   
 
Feasibility 
 

Due to the increase in self weight and cost, a two-way flat plate floor system would be 
inefficient and uneconomical design solution for the New York Times Building.  Also, the 
reduction of span length is not an option due to an architectural design constraint.  After this 
evaluation, it is suggested that no further investigation be performed on this system. 
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Figure 17: Two-Way PT Floor System 
(concreteconstruction.net) 

Two-Way Post-Tensioned Slab w/ Slab Bands  
 
Material Properties 
 

Concrete: 8” slab w/ 14” drop panels 
 16” Slab Beam 
 f’c= 5000 psi 
 f’ci= 3000 psi 
Tendons: Unbonded Tendons 
 ½” dia.7-Wire Strand 
 fpu= 270,000 psi 
Reinforcement: fy= 60,000 psi 
Column Sizes: 30”x30” 

 

Loading 
 

Self Weight: 113 psf 
Live: 70 psf 
Superimposed: 25 psf 

 
 
 
 
 
 

Description  

The third floor system to be evaluated as a 
possible alternative to the existing was a two-way 
post- tensioned concrete slab system (Figure 17).  To 
create a comparable result, the system was designed 
using the typical exterior bay size of 30’-0” x 40’-0”.  
In order to produce an efficient slab design while 
maintaining the existing column layout, a slab beam 
or wide shallow beam was utilized for the 40’ span.  
This enabled the slab thickness to be determined 
using the shorter 30’ span.   

This schematic design resulted in the slab thickness of 8” with (33) tendons uniformly 
distributed spanning the short direction and (31) tendons banded with in each wide-shallow-beam. 
Based upon technical information obtained from the Post-Tensioning Institute, the geometry of the 
slab beam was designed with a 48” width and 16” overall height.  Minimum bonded reinforcement 
was also determined based upon the strength requirement of the floor system.  Also, please note 
that the wide-shallow-beam was not used when checking punching shear. Although this assumption 
is unfeasible, it was made in order to be conservative for this schematic design.  The 8” slab alone 
was unable to comply with the punching shear requirements. Therefore, 14” drop panels were 
required for the floor system.  This assumption will have to be readdressed if further investigation 
of this system occurs. Please refer to Appendix E to review the schematic design and calculations 
for the two-way post-tensioned concrete floor system. 
 
Advantages 

A two-way post-tension concrete slab system was found to have many advantages 
associated with it. When a wide-shallow-beam is designed as part of the two-way slab, the system 
becomes very efficient at spanning long distances. Therefore, the architecture of the exterior bays 
in the NYTB would not change significantly if this system was implemented.  Also, the thinner slab 
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allows for more versatility and space in the plenum when compared to the existing floor system.  
As with the other concrete system, fire ratings are determined by clear cover in the concrete which 
removes the need for additional fire proofing.  Also, the system does provide dampening to 
vibration affects. 
 
Disadvantages 

 
There are some disadvantages associated with a two-way post-tensioned system.  Even 

though the material cost of the system is the lowest overall at 16.3 dollars per square foot, the cost 
associated to labor and construction is very high. Of all the four systems, the two-way flat plate is 
the most complex and labor intensive requiring the use of specialty trades.  The system also has a 
slow erection time, not only due to forming and shoring, but due to the jacking process as well.  
Lastly being a concrete system, the gravity as well as the lateral system of the New York Times 
Building would have to be redesigned as concrete systems if selected to be investigated further.  

 
Feasibility 

 
The two-way post-tensioned slab with wide-shallow-beams is a very efficient floor system 

which should be considered as a viable alternative to the existing floor system of the New York 
Times Building.  Though some disadvantages in terms of complexity are present, the system should 
still be considered feasible.  If no major concerns are issued after collaboration with the other 
members of the BIM Thesis Team, a two-way post-tensioned slab system could be considered as 
option for the building proposal study. 
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N/A Yes No Yes

28.7 27.3 31.5 16.3

Yes Yes No Yes

2 2 2 2

Yes Yes No No

Average Above Average Excellent Above Average

N/A No Yes Yes

N/A Possible Major No

Yes

Long Long Short Short

N/A No Major Yes

8

23.4 26.1 14 16

Easy Easy Medium Hard

Two-Way PT Slab w/ 
Slab Beams

59

Floor System Comparison - Typical Exterior Bay

56 175 113

5.5 5.5

Additional Investigation

Criterion Composite Steel Beam 
System (Existing)

Composite Castellated 
Steel Beam System

Two-Way Flat Plate

14

No No Yes

Vibration Control

Fire Rating (hr)

Fire Protection Required

System Cost ($/sf)*

Feasible

Constructability

Formwork Required

Lead Time

Gravity System Impact

Lateral System Impact

Architectural Impact

System Self Weight (psf)

Slab Depth (in)

Total Floor System Depth (in)

SYSTEM COMPARISON 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*  System costs were determined using Cost Works by RSMeans. The prices shown here are only costs associated to materials. 
Labor was not a factor when calculating these values. 



Andres R. Perez 
Structural Option-IPD/BIM Team 3 
Dr. Andres Lepage 
10/30/2009 

The New York Times Building 
New York, NY 

Technical Report #2

____________________________________________________________________________________________ 

24 | P a g e  
 

CONCLUSION 
 

For the second technical report on the structural system of the New York Times Building, 
an evaluation was performed between the existing floor system and three alternatives. These 
alternatives were schematically designed using a typical 40’-0”x30’-0” bay on the exterior perimeter 
of the tower.  During the evaluation, two criteria emerged as the main factors in determining the 
feasibility of the floors systems.  System self weight, being the first factor, has an extreme effect 
high rise structures.  A small increase in the self weight of a floor panel can translate into a large 
increase in the overall building weight.  The second factor was that of architectural affects.  The 
architectural design of New York Times Building tries to conform to the idea of structural 
transparency through the use of long spans which provide open areas and spaces. 

 
After evaluating all the systems, two of the designs were found to be feasible as alternative 

designs for the New York Times Building. The first feasible alternative was the composite 
castellated steel beam system. Of all the systems, it was the only one to have a smaller self weight 
that the existing floor structure. Though the system would increase the overall floor structure 
thickness, the architectural effects could be negated if the other disciplines are able to utilize the 
openings in the castellated members which would reduce the overall floor plenum.  

 
The second alternative would be the two-way post-tensioned concrete slab with wide-

shallow-beams.  Though the systems has a greater self weight than that of the existing system, its 
ability to span long distances, while still maintaining a small structural depth, allows for open areas 
and spaces as desired by the architect.  However, it must be considered that this will require that 
the entire structural gravity and lateral systems must be redesigned as concrete systems. 

 
A two-way flat plate system was schematically designed for the third comparison.  It was 

determined that this system should disregarded as an alternative floor system design.  This is due to 
the system’s inability to span large distances without creating a heavy, inefficient design.  System 
could have been considered as an alternative if more column lines were added throughout the 
structure.  However, this would have not conformed to the architectural desire to have large open 
bays. 
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APPENDIX A – Typical Framing Plan 
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Plan Not Disclosed Upon Owner’s Request 
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APPENDIX B – Existing Composite Steel Beam 
 
After consulting the structural engineer and the general structural design criteria, it was 

determined that the metal decking for the existing  5 ½” composite slab was required to be 3” in 
depth, have a minimum yield strength of 40 ksi, and minimum thickness of 20 gage.  The following 
is a table obtained from Vulcraft to find the permissible unshored clear span and superimposed live 
load of a typical metal deck type which would conform to this criterion. 

 

 
 
The following is the framing plan for the floor panel of interest as designed by the structural 

engineer. Please note that the design shown on the following pages resulted in a different number 
of shear studs than depicted here in Figure 18.  This difference was assumed to be minor and 
negligible for this report. 

 
 

  

Figure 18: Existing Framing Plan
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APPENDIX C – Composite Castellated Steel Beams 
 
According to the AISC Steel Construction Manual, “castellated beams are currently designed 

and fabricated as a proprietary product” and are designed based on criterion put in place by the 
manufacture. (AISC, p.2-21)  Therefore, a design program provided by CMC Steel Products was 
used to perform the schematic design of this alternative system. 

 
Several assumptions were made when designing this proprietary system.  The design of the 

composite slab was taken to be the same as that for the existing floor system (please refer to 
Appendix B).  Also, the design program only enables one to design a composite castellated beam 
with metal deck running perpendicular to the member. Therefore, the design for the edge girder is 
not entirely correct but is assumed to be within reason for this preliminary design.  However, this 
issue must be addressed if a composite castellated beam system is investigated further as a viable 
alternative floor system.  
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Figure 19: Castellated Beam Framing Plan
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APPENDIX D – Two-Way Flat Plate 
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APPENDIX E – Two-Way Post-Tensioned Slab w/ Slab Bands 
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