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Executive Summary 
 This report is a detailed analysis and comparison of various floor systems that 
could be utilized in the American Eagle Quantum II Corporate Headquarters.  The first 
part of the report studies the existing design.  Typical floor loads are defined per ASCE-7 
02 and the buildings design.  A typical framing bay is defined and analyzed, both 
manually and with RAM structural design software 
 The second and third sections of this report deal with alternative floor systems.  
The first investigates two more options in steel, non-composite beams and non-composite 
joists.  The later section looks at the options provided by concrete floor systems.  Hollow 
core planks and double tee beams are considered and designed with the use of 
manufacturer’s charts.  A design summary is presented for each of the four methods in 
the body of the report, while specific calculations are located in the appendix.  Inherent 
strengths and weaknesses of each system are also discussed. 
 The final section is a comparison chart of all five floor systems.  The ultimate aim 
of the report is to determine which system options are worthy of further consideration, 
and it is determined that the existing system of composite steel beams and the option of 
hollow core concrete planks are the most advantageous, and will be considered in further 
design work. 
  

Existing System 
 The structure consists of 6 floors.  Each level is approximately 31,000 square feet 
and consists mostly of office space, with a large cafeteria on the top floor.  Each deck is 
made of a composite steel system, where 3” of 4 ksi strength concrete lays on top of a 3” 
20 gauge steel deck.  Steel studs ¾” in diameter and 4 ½” long are used to create 
composite action between the beams and the deck.  A copy of a standard floor framing 
plan is shown below. 
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The plan is dominated by three rows of bays measuring 30’ x 30’and one row 
measuring 30’ x 38’.  All bays contain two beams spaced 10’ apart spanning parallel to 
the 38’ long side of the larger bays.  For the purpose of the analyses herein the 30’ x 30’ 
bay, shown below, was considered being that it dominated the vast majority of the floor 
plan.   

 
 
Floor Loads 
 The structure was designed without a known tenant or floor plan.  To prepare for 
various fit-outs the following loads are applied to the entire floor to ensure a conservative 
design. 

• Live Load = 100 psf 
• Metal Deck + Conc. Slab = 57 psf 
• Miscellaneous Deal Load = 20 psf 

(ceilings, mechanical, etc.) 
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Analysis 
The existing floor system was analyzed by manual calculation and also with RAM 

structural design software.  Both verified the structures design as adequate.  The manual 
calculations are located in appendix B, while the Ram design, of both long and short 
bays, is shown below. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 4



Alternative Steel Systems 
 
Composite Decking – Noncomposite Beams 
 Often times steel framing is used without composite beams.  This method can 
save time and money because the materials and manpower to attach the two systems is 
eliminated.  In this example the same decking as in the existing system was utilized.  The 
new system was modeled and analyzed using RAM, the design is shown below.  As 
expected without utilizing composite action between the beams and deck the beam sizes 
must be larger to resist the load.  This must be weighed against installation cost when 
deciding on a floor system. 
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Composite Decking – Steel Joists 
 Another way to utilize steel is with a steel joist system.  Steels joists are very light 
weight and east to install.  Not as strong as conventional steel beams, joists must be 
placed closer together to decrease the tributary are they support and therefore their load.  
Steel Joists are also deeper then beams and are more expensive to fireproof.  The same 
decking as used in the existing design was used here.  Again, RAM was utilized to 
perform an analysis of this design method, a layout of the results are shown below.   
 

  
 
 
Steel Cost 
 The following breaks down the cost of spanning members for one bay of a steel 
system.  Costs were taken from RS Means and are shown in appendix E with 
calculations. 
 Existing System = $2,850 
 Non-composite Beam = $3,450 
 Steel Joist = $3,525 
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Alternative Concrete Systems 
Concrete provides many options for spanning bays.  Various self supporting floor 

slabs are available that can rest on steel members and span farther and hold more load 
than steel deck due to their utilization of pre-stressing.  These slab systems come 
prefabricated and are easy to install.  Also, bring made off site higher concrete strengths 
can be obtained.  Finally, these systems save money on fireproofing due to the fire 
resistant nature of concrete. 
 
Hollow Core Concrete Planks 
 The first concrete system considered is hollow core planks.  Apart from 
advantages brought with concrete hollow core planks often have shallow depths.  In order 
for this system to feasibly carry the load the span must be decreased.  One girder must 
run vertically in the middle of the bay.  The planks will rest on the steel girders and span 
the two 15’ spans horizontally across the bays.  Design tables obtained from Nitterhouse 
Concrete Products, Inc. were utilized to select the proper size.  The 8” x 4’ – U.L. – J952, 
with no topping, and strand pattern 4 – ½” was selected.  This system has a concrete 
strength specified as 5 ksi, and a self weight of 57.5 psf, which is very comparable to the 
composite deck used in the steel systems. 

 
 
Concrete Double Tee Beams 

Double tee beams are excellent at creating a floor slab that can span long 
distances.  Unfortunately they are often very deep, increasing floor depth.  Design charts 
obtained from High Concrete Structures, Inc. were used to select an appropriate size.  
The 15DT26 with strand pattern 128-S was chosen.  This system has a concrete strength 
specified as 6 ksi, and a self weight of 75 psf, which is significantly greater then the 
composite deck used in the steel systems. 
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Comparison 
The Following chart is designed to summarize and compare the pros and cons of 

each system, and states whether further consideration is planned. 
System Depth Weight Installation Fireproofing Cost Further 

  (in) (psf) 5 = hardest 5 = hardest ($/sf) Consideration
Existing 23.7 57 5 4 17.80 Yes 
Non-Comp. Beams 26.7 57 4 4 24.75 No 
Steel Joist 24 57 3 5 19.15 No 
Hollow Core Plank 8 57 1 1 8.53 Yes 
Double Tee Beam 22 75 2 1 9.30 No 
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Appendix B:  Existing System
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Appendix C:  Alternative Steel
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Appendix D:  Alternative Concrete
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Appendix E:  Cost & Pricing
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