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The following is an exploration into alternative floor systems for the Gen*NY*Sis Center for 

Excellence.  Four options of alternate flooring systems, in addition to the existing system, are evaluated 

based on the factors of constructability, fire protection, cost, serviceability, and architecture, to 

determine their practicality.  The current system in place consists of composite steel decking with 

composite steel beams, which permits large live loads (for the corridor) and larger steel spans (open 

plan for labs and offices).  Other systems investigated are: 

 ~Post tensioned two-way slab 

 ~Precast one-way slab 

 ~Two-way concrete flat slab 

 ~Open web steel bar joists 

It appears through this report that the most suitable alternate to the original composite steel floor 

system is a precast hollow core plank system.  Not only can precast planks withstand the heavy live load 

of the corridor and it’s vibrations, but It would allow a thinner system with an open grid plan and no 

additional fireproofing, and at a cheaper price.  The use of an alternative lateral system will be 

investigated in a later report. 
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Gen*NY*Sis Center for Excellence in Cancer Genomics is University at Albany owned, state-funded 

medical research lab.  Standing four stories tall with the first floor partially below grade, the Center for 

Genomics sits atop a hill with a beautiful outlook over Rensselaer, NY and the Hudson River.  The 

Research Center houses research laboratories, offices, an animal facility, a seminar room, mechanical 

rooms and a loading dock. 

As the signature building of University at Albany’s East Campus Technology Park, the Research 

Center is a model for the co-location of academia, industry, and government.  To signify its technological 

presence, a glass curtain wall and exposed frames promote a fresh, new look for the campus. 

A main design goal was to maximize vertical space for utilities in the corridor and in the laboratories.  

Another concern was the minimization of vibration from foot-traffic in the corridor through the center 

of the building so a 100 psf live load was predominantly used for designing.  The use of composite steel 

with concrete slab on deck forms the 117,400 square feet plan with a typical bay size of 21 feet by 27 

feet. The lateral system is a series of braces frames spaced throughout the plan of the building. 

This report examines four alternate floor systems for Gen*NY*Sis Center for Excellence in Cancer 

Genomics.  Each floor system is compared and evaluated in five categories: cost, constructability, fire 

protection, serviceability, and architecture.  The goal of this report is to provide a simpler comparison of 

options in structural framing for consideration in my thesis proposal.  This paper is not an exhaustive 

analysis of each floor framing system.  All calculations and designs are considered preliminary and 

schematic design. 

 

 

 

 

2003 International Building Code 

Minimum Design Loads for Buildings and Other Structures (ASCE 7-05) 

Building Code Requirements for Reinforced Concrete (ACI 318-05) 

Specifications for Structural Steel Buildings (AISC 13th Edition) 

Wind and Seismic Provisions for Structural Steel Buildings (AISC 13th Edition) 

Steel Joist and Joist Girders Catalog (Vulcraft 2001) 

Pre-Stressed Concrete Institute Handbook (6th Edition) 

RS Means Building Construction Cost Data (meancostworks.com) 
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Gravity 

Dead Loads 

Construction Dead Load 

Concrete    150 pcf 

Steel     490 pcf 

Construction Dead Load 

Partitions    20 psf 

M.E.P.     10 psf 

Finishes       5 psf 

Windows and Framing   20 psf 

Roof     20 psf 

 

Live Loads 

Laboratories      60 psf 

        70 psf for office/lab flexibility 

Offices       70 psf 

Lobbies     100 psf 

First Floor Corridor    100 psf 

Corridors above First Floor     80 psf 

Stairs and Exits    100 psf 

Seminar Room    100 psf 

Catwalks       40 psf 

Balcony/Terrace    100 psf 

Mechanical Rooms    Weight of equipment 

 

Lateral Loads 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

GGGrrraaavvviiitttyyy   LLLoooaaadddsss                                                            GGGeeennn***NNNYYY***SSSiiisss   TTTeeeccchhh   RRReeepppooorrrttt    III III    

LLLaaattteeerrraaalll    LLLoooaaadddsss                                                            GGGeeennn***NNNYYY***SSSiiisss   TTTeeeccchhh   RRReeepppooorrrttt    III III    

 

WIND 
  

SEISMIC 
  

 

Load 
(kips) 

Shear 
(kips) 

Overturning 
Moment    
(ft-kips) 

Force 
(kips) 

Shear 
(kips) 

Overturning 
Moment    
(ft-kips) 

Penthouse 71.4 0 6212 45.8 0 3984 

Roof 51.4 71.4 3392 103.6 45.8 6840 

3rd 49.4 122.8 2470 69.6 149.4 3482 

2nd 45.2 172.2 1537 38.7 219.0 1315 

1st 46.3 217.4 833 20.9 257.7 375 

BASE 263.7 263.1 14444 278.6 278.6 15997 
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Foundation 

Typical footings are 9-feet square 25-inches deep calling for 11#9 reinforcing bars each way on 

bottom.  Typical continuous wall footings are 1-foot deep by 2-feet wide calling for 3#5 continuous bars 

and 1#5 bar at 12-inches on center, transverse. 
 

Floor Framing 

The floor system of the Center for Genomics is composed of a composite steel system with a typical 

bay of 21 feet by 27 feet.  It includes 2.0 inch, 20-gage composite decking with a 4.5” normal weight 

concrete slab, and ¾” diameter, 4” long studs.  A 2 hour-rated construction is provided for all columns 

and beams supporting all floors.  Typical floor beams are W16x31 spaced 7-feet apart and 20 shear 

connectors.  Filler beams across the 10-foot corridor are W10x12 spaced 7-feet apart.  Girders along the 

interior column lines and along the exterior walls are W18x35 with 32 shear connectors.  Camber is not 

be accounted for due to relatively short spans. 
 

Columns 

Typical columns are W12x72 

members at the lower tier and 

W12x53 member at the top tier.  

Using W12 columns as a 

minimum size simplifies 

fabrication of connections of 

beams framing into the columns.  

Perimeter columns bear on 

footings 1-foot below the Ground 

Floor elevation of 175.0’. 
 

Lateral Force Resisting System 

Steel braced frames will resist wind and seismic lateral loads.  An expansion joint at the intersection 

of the two building wings will isolate the two sections from each other.  The expansion joint will require 

a row of columns along each side of the joint, with the building structures separated by a distance 

sufficient to provide seismic isolation—approximately 6 to 8-inches.  Each building section has braced 

frames across the ends, and two bays of bracing along the length of each exterior wall.  Bracing 

diagonals are typically HSS8x8x5/16 in non-moment-resisting eccentrically braced frames.  The building 

is designed for wind loading drift criteria of H/400, including second order effects. 
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composite 

System Advantages 

Composite steel can operate under significant live loads and still maintain long spans to keep an 

open floor plan.  With a 6.5” thick decking and concrete slab, it also complies with the required 2-hour 

fire rating for the desired storage of chemicals and research labs.  The necessary deep and heavy steel 

sections for the long spans also help to conquer the vibration control for the labs.  Bearing on fill and 

indigenous soils, footings are used as the foundation for the weighty structure.  Cost is minimal since 

forms and shoring are not required for construction.  Most of the cost goes into renting a crane for steel 

erection.  Although it has an involved shape, pouring the slab is relatively simple especially since there 

are relatively minimal slab openings, allowing fast pouring. 

 

System Disadvantages 

The amount of material used in this system amounts to about 24 inches think which takes away 

from the amount of floor-to-floor space.  The majority of this system is in the deep sections of steel 

which is increasing in price every year. 

CCCooommmpppooosssiiittteee   SSSttteeeeeelll    (((EEExxxiiisssttt iiinnnggg   SSSyyysssttteeemmm)))                                                   GGGeeennn***NNNYYY***SSSiiisss   TTTeeeccchhh   RRReeepppooorrrttt    III III    
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System Advantages 

 Post-tensioning is a way to strengthen a concrete member by stressing the reinforcing tendons 

after the concrete has set.  This means that slabs of this kind can manage heavy live loads as well as 

large spans for open floor plans.  This slab can also be supported using concrete instead of steel columns 

which allows the lateral loads to be taken by the concrete frame instead of the steel braces.  With 6-inch 

thick concrete, 2-hour fire-proof rating is achieved so additional is needed.  Since the floor thickness is 

small, there is more space allotted for the floor-to-floor measurement.  Because of the use of concrete, 

the vibration is controlled for the labs.  Less materials and formwork are needed to place a post-

tensioned slab so the material construction cost is minimal and thus a rather fast formation. 

 

System Disadvantages 

To make a sufficient spacing for the tendons, the bay size needs to be changed and in my 

calculations I created a new 21’ x 22’ typical bay, which doesn’t particularly fit the existing plan.  With 

the weight of the concrete frame, the foundations need to be slightly increased to hold the extra weight.  

However, post-tensioning is requires a lot of experience to construct so it costs more for the specialized 

labor.  In addition, safety is of utmost importance when jacking the tendons into place, so extra 

attention is needed when putting the slab into place.  Also, once the slab is set and the tendons are 

jacked, putting in any new slab penetrations risks breaking into a tendon, so all slab openings must be 

planned and accounted in the plan. 

PPPooosssttt    TTTeeennnsssiiiooonnneeeddd   TTTwwwooo---WWWaaayyy   SSSlllaaabbb                                    GGGeeennn***NNNYYY***SSSiiisss   TTTeeeccchhh   RRReeepppooorrrttt    III III    
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System Advantages 

This two way flat slab that consists of a reinforced concrete slab can manage large live loads with a 

relatively small thickness of concrete.  The slim section of flooring allows for a higher floor-to-floor 

dimension.  A flat slab also fits into the current grid of columns and bays.  Due to the denseness of 

concrete, no additional fireproofing is needed and the vibration in the floor is controlled.  Concrete 

needs minimal formwork and only basic field labor.  Columns can also be made of reinforced concrete 

which would lead to the use of shear walls to handle the lateral forces. 

 

System Disadvantages 

The use of concrete flat slabs needs a rather exact ratio of column spans, which doesn’t always 

guarantee an open plan.  In fact, this ratio requires a smaller sized bay which could mean more columns, 

but not for a typical bay taken into account for this building.  The increased amount of concrete requires 

an increased amount of reinforcement.  Since the columns are also reinforced concrete there is a 

complicated construction of intermingled reinforcement where columns and floors meet which can 

extend construction time. 

TTTwwwooo   WWWaaayyy   FFFlllaaattt   PPPlllaaattteee                                          GGGeeennn***NNNYYY***SSSiiisss   TTTeeeccchhh   RRReeepppooorrrttt    III III    
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System Advantages 

 Precast concrete is made up of pre-stressed concrete rectangular bays that are quality-controlled 

off-site at the fabricator’s shop.  The precast concrete planks are able to carry heavy live loads as well as 

keep large column spacing, which can allow an open plan to be utilized.  Hollow core planks provide a 

slim section of 10 inches of plank with a 2-inch concrete topping, and can be provided at the spans 

required to fit the current grid.  To support this flooring, reinforced concrete columns or precast 

columns may be used.  In either case, the lateral force resisting system is changed to the concrete frame 

or shear walls.  The construction of this system has a quick assembly time and a minimal amount of 

manual labor.  Part of the labor is the application of spray-on fire-proofing to reach the 2-hour fire-

rating. 

 

System Disadvantages 

The long spans in this system are likely to induce vibrations instead of stop them.  Lead time for 

precast concrete is a considerable amount ahead of on-site construction, which means that plans must 

be set pretty far ahead of construction.  Also, any field cuts into the slab must be checked with the 

structural engineer.  A crane is also required for the placement of the slabs which can become a costly 

expense as time lapses.  Another costly expense is the addition of spray-proofing because it takes 

minimal and inexperienced effort but it still adds more cost and labor to the construction of the system. 

PPPrrreeecccaaasssttt    HHHooolll lllooowww   CCCooorrreee   PPPlllaaannnkkk                                                   GGGeeennn***NNNYYY***SSSiiisss   TTTeeeccchhh   RRReeepppooorrrttt    III III    
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System Advantages 

A series of parallel trusses, open web steel joists are an option that can manage heavy loads and 

large column spacing of an open plan.  A 2-hour fire-rating can be reached with the addition of spray-on 

fire-proofing.  This is another simple form of construction which uses small amounts of formwork for the 

2.5-inch slab on top of the steel decking, much like the composite steel system.  The lateral frame can 

continue to use the eccentric braced frames that are currently designed.  Because of the light weight, 

the current foundation sizes are sufficient for this system. 

 

System Disadvantages 

The section of the open web steel joists required for the typical bay is about 20-inches in depth which 

limits the amount of floor-to-floor height.  This depth doesn’t include the ducts that will need to wind 

through the slab, which takes up more of the floor height.  In addition, the spray-on fire-proofing 

requires some expertise to apply it the correct way.  Because of its light weight, the steel joists are not a 

good suppressant of vibrations. 
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The following chart is a comparison of the five different floor layout systems. 

 

  

 

 

 

 

 

 

 

 

 

 

  

The Gen*NY*Sis Center for Genomics is made up mostly of laboratories, offices, and chemical storage 

rooms, which makes vibration and an open floor plan critical for comparison.  Based solely on vibration, 

which can be intrusive to experiments and chemical, open web steel joists cannot be used.  Due to a 

reorganization of the grid system, two-way post tensioned, two-way flat slab, and precast hollow core 

planks don’t allot for an open floor plan.  Schematic design to grand opening lasted about 17 months, so 

lead time was especially critical in the fast-tracking of this project.  Personally, I think the use of steel 

enhances the technological look meant for this building.  Based strictly on cost, which is more realistic, 

then precast hollow core planks are the option to choose. 

  

SSSyyysssttteeemmm   CCCooommmpppaaarrriiisssooonnn                                                                        GGGeeennn***NNNYYY***SSSiiisss   TTTeeeccchhh   RRReeepppooorrrttt    III III    

FFFiiiggguuurrreee   111111...    CCCooommmpppaaarrriiisssooonnn   CCChhhaaarrrttt    

  
Composite 

Steel (NWC) 
Two-Way Post 

Tensioned 
Two-Way 
Flat Slab 

Precast 
Hollow Core 

Steel 
Joists 

Depth 24" 6" 7" 12" 22.5" 

Weight 71 psf 104 psf 125 psf 93 psf 30 psf 

Foundation 9' x 9' x 25" increase increase increase decrease 

Vibration minimal minimal minimal minimal no control 

Additional Fire Proofing needed none none none needed 

Floor-to-Floor Height 16' increased increased increased increase 

Open Floor Plan yes minimal minimal no yes 

Lead Time average shorter average longer average 

Total Cost $48.92 $86.65 $33.87 $12.04 $57.20 

Feasibility original no yes yes no 
 

good better best 
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This report is an investigation into alternative structural floor designs for the Gen*NY*Sis Center for 

Genomics.  The original schematic design narrative has been used as a basis for comparison and 

guidelines for evaluating and choosing these alternatives.  The research included structural systems 

using composite steel, two-way post-tensioned concrete slab, two-way flat concrete slab, precast hollow 

core planks, and open web steel joists. 

Given that this building contains sensitive equipment and some sizing accommodations, a few 

demands need to be addressed.  First off, many of the rooms are designed at a certain size and the 

typical bay is created around a 10-foot 8-inch hallway in between, so in this aspect there needs to be an 

open plan applicable to form the hallway and make sure that the rooms remain column-free.  Also, most 

of the rooms contain chemicals and laboratories which need to stay as motionless as possible so 

vibration control is of the utmost importance.  Based on the original schematic design, a fast track was 

used for construction, but is not considered an important factor in this comparison (although it is 

observed). 

It can be determined that precast hollow core planks are a viable alternative.  This system provides 

an open plan and minimum vibration at an affordable price.  Furthermore, no additional fireproofing is 

needed with the precast concrete which also adds to the dimension from floor-to-floor.  However, the 

planks system weighs considerably more than the existing composite steel system so the columns will 

be thicker which amounts to larger foundation footings.  Another possible holdback is that precast 

planks require a longer lead time than most systems.  Based on these factors, precast hollow core planks 

are the most feasible alternate for the structural system of the Gen*NY*Sis Center for Genomics. 

CCCooonnncccllluuusssiiiooonnn                                                                           GGGeeennn***NNNYYY***SSSiiisss   TTTeeeccchhh   RRReeepppooorrrttt    III III    
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= Lateral Brace Frames 

= Typical Bay Used for Analysis 
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Picture 1:  Typical Structural Column on Pier 

Picture 3:  Interior View of 1st Floor 

Picture 2: View of Structural Frame 
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Picture 5: Typical Column-Girder Connection 

Picture 6: Penthouse Mechanical Screen 

 

Picture 4: Typical Lateral Brace Connection 
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