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TTEECCHHNNIICCAALL  AASSSSIIGGNNMMEENNTT  22  
EEXXEECCUUTTIIVVEE  SSUUMMMMAARRYY  
 Five systems were analyzed in this report to determine comparatively which floor system is most 
adequate to meet the requirements and needs of a typical floor framing bay of the Duncan Center, 
an office building in Dover, DE.  The five systems analyzed were as follows: 
 

1. Existing floor system of steel framing with composite metal deck 
2. Two-way flat plate concrete slab 
3. Two-way post-tensioned concrete slab 
4. Steel framing with precast hollowcore planks 
5. Steel and open web steel joist framing with composite metal deck 

 
The systems were compared and contrasted on many different aspects such as cost, depth, 
deflection, system weight, and any constraints that the specific system required.  Of the systems 
researched in this preliminary analysis, the existing system of steel framing with composite metal 
deck and the two-way flat plate concrete slab were found to be the most feasible.  The two-way flat 
plate system therefore is a good candidate for further research and more in depth study in order to 
form a thesis proposal. 
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II..  IINNTTRROODDUUCCTTIIOONN  
 
 The Duncan Center is a premium office building located in Dover, DE.  The building has a total 
of six floors reaching an overall height of 93’-0”.  The first four floors are open flex office spaces, 
the fifth floor is a reception and banquet hall, and the sixth floor penthouse holds building 
management offices and small electrical and mechanical rooms, the larger of which are located in the 
basement along with storage space.  The fourth and fifth floors are  augmented with sizable 
balconies and the overall structure is crowned with an arched penthouse. 
 The purpose of this report is to compare four preliminary designs of different  floor systems, 
two-way flat plate concrete, one-way post-tensioned concrete, precast hollow core concrete planks, 
and open web steel joist with composite metal deck, that possibly may have been utilized versus the 
existing floor system, composite steel with composite metal deck,  in order to provide ideas for a 
thesis proposal in which alternate ideas and building methods will be analyzed further.  The structure 
of the Duncan Center is predominantly moment-framed steel with 5” thick composite metal deck 
slabs in typical bays of 24’-5” x 27’-8”.  The steel frame is supported by a concrete 40’ deep auger-
cast pile and deep grade beam system.  The veneer of the building is non-loading bearing brick or 
stucco and glass panel, backed with cold-formed steel studs.  The roof , including the arched 
penthouse roof, is comprised of 24” o.c. cold formed steel roof trusses.  Additional calculations in 
support of the material presented in this report are available upon request. 
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IIII..  DDEESSIIGGNN  GGUUIIDDEELLIINNEESS  
 
Design Codes 
 
National Building Code:  International Code Council (ICC) 2006 
 “International Building Code (IBC)” 
Design Loads:  American Society of Civil Engineers (ASCE) 7-05 
 “Minimum Design Loads for Buildings and Other Structures” 
Steel Reference Standard:  American Institute of Steel Construction (AISC) 13th Edition 
 “Specification for Structural Steel Buildings” (LRFD) 
Concrete Reference Standard:  American Concrete Institute (ACI) 318-05 
 “Building Code Requirements for Structural Concrete” 
Reinforcement Reference Standard:  American Concrete Institute (ACI) 315-05 
 “Details and Detailing of Concrete Reinforcement” 
Open Web Steel Joist Standard: Vulcraft 2003 
 “Steel Joists & Joist Girders” 
Metal Deck Reference Standard: United Steel Deck (USD) 2006 
 “Steel Decks for Floors and Roofs” 
 
Design Live Loads 
 
Space  Load  
Stairs and Exits 100 PSF
Corridor-First Floor 100 PSF
Corridor-Other Floors 80 PSF
Lobby 100 PSF
Dance Halls and Ballrooms 100 PSF
Office Space 50 PSF

 
Note:  The floor systems to be analyzed in this report will be conservatively designed for the 
ultimate live load of 100 psf to analyze the worst case scenario that may be present. 
 
Existing Structure Description 
 
Foundation System 
 
 The foundation system begins with auger cast concrete piles as per the  recommendation of the 
geotechnical engineer, John D. Hynes & Associates, Inc.  The structural engineer was presented with 
the choice of several different diameters and depths of piles and a 16” dia., 40’ long pile reinforced 
with a cage in the top 10” of the pile of 6-#6 and #3 ties at 12” o.c. was selected, with a bearing 
capacity of 85 tons. 
 On top of these piles rest the pile caps of variant cross section with a depth of 3’-1” each.  Upon 
the pile caps rest the 24”x24” concrete piers with 8-#8 vertical bars with #3 ties at 12” o.c.  The 
piers are enclosed by 1’ wide by 2’ deep grade beams with 4-#6 bars top and bottom with #3 ties at 
12” o.c., which support the 12” CMU foundation walls with 4-#4 horizontal and 4-#4 vertical 
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reinforcement  The piers are finally topped off with 18”x18” steel baseplates ranging in thickness 
from 1” to 2-1/4” with 4-1” dia. A325N bolts. 
 
Floor Systems 
 
 The floor system for the Duncan Center typical on all floors is 5” composite slab with 2” 20 
gage composite metal deck reinforced with 6x6 W2.0xW2.0 welded wire fabric.  The deck is welded 
to the structural steel members beneath with 23-3/4” x 4” long shear studs, where as the beams 
have 14-3/4” x 4” long shear studs.  Giving the overall floor system a fire rating of 2 hours and 
forming a flexible diaphragm. 
 The typical floor bay has spans of 27’-8”x24’-5” with the beams running in the long direction, 
W16x31 interior and W18x35 between columns.  The interior beams rest upon W24x55 girders 
which transfer the load to the columns which will be discussed in the Lateral Load Resisting System, 
see Figure 1:  Second Floor Framing Plan and Figure 2:  Typical Floor Framing Bay. 
 
Lateral Force Resisting System 
 
 The Lateral Load Resisting System is singularly comprised of the moment connected frame as 
each beam between columns and each girder are moment connected by double angle connections 
and full penetration welds to the columns.  Columns range from W12x45 to W12x120 and are 
spliced at the third and the fifth floor. 
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Existing Typical Framing Plan 

 
Figure 1:  Existing Second Floor Framing Plan 
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Existing Typical Framing Bay 

 
Figure 2:  Existing Typical Floor Framing Bay 



Rachel Gingerich 
Technical Assignment 2 
8/44 

IIIIII..    EEXXIISSTTIINNGG  SSTTEEEELL  WWIITTHH  CCOOMMPPOOSSIITTEE  MMEETTAALL  DDEECCKK  FFLLOOOORR  SSYYSSTTEEMM  
 
Description 
 In order to achieve a more direct comparison between different floor systems, the existing floor 
system was analyzed based purely upon gravity loads.  The modified floor system is 4.5” composite 
slab on 2” 20 gage composite metal deck reinforced with 6x6 W1.4xW1.4 welded wire fabric.  The 
deck is welded to the structural steel members beneath consisting of W16x31 girders and W12x14 
beams with approximately 20-3/4”x4” long shear studs on each member, see the typical floor 
framing bay below for clarification. 
 
Material Properties 
 
Concrete:       Normalweight, Fy=4000 psi 
Welded Wire Fabric:    A185 
Metal Deck:      A525 Grade 60 
Structural Steel:     A572 Grade 50 
Steel Studs:       A108 
 
Design Dead Load 
 
3/4" Quarry Tile Flooring 10 PSF
4.5" Reinforced Concrete Slab 42 PSF
20 Gage Steel Deck 2 PSF
HVAC 3 PSF
Acoustical Ceiling Tile 2 PSF
Miscellaneous 5 PSF
Total 64 PSF

 
Note:  Dead loads do not include supporting member self-weights. 
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Typical Floor Framing Bay 
 

 
Figure 3:  Existing Steel with Composite Steel Deck Typical Floor Framing Bay 

See Appendix pg. 25 for calculations. 
 
Advantages and Disadvantages 
 
Framing System 
 This system, unlike many of the others investigated can support longer spans without the 
negligible effects of increased depth and weight.  The system has an overall depth of 22” including 
the acoustical ceiling  depth and a deflection of 0.1214”, which is acceptable.  Also, to reach the 
required two hour fire resistance rating, spray-on fireproofing must be utilized, an unfortunate 
necessity of most steel systems. 
 
Lateral and Foundation System 
 Using steel members makes this system one of the lightest with only 64 psf and allows wind to 
control the lateral design. 
 
Mechanical and Electrical 
 Performance acoustically is moderate, although improved with insulation placed above 
acoustical ceiling panels.  Above the acoustical ceiling there is sufficient room for mechanical and 
electrical ductwork and piping to run, especially provided that the beams remain shallower than the 
girders. 
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Construction 
 In terms of construction this system is the middle of the road, unless one considers the moment 
frame which increases the in field labor and cost of the system dramatically.  Putting the moment 
connections aside, the labor is moderate and the cost of the system is approximately $16.79/SF.  For 
scheduling this systems can be fast tracked easier than some, with the steel able to be placed while 
the concrete slab is still curing.  However the lead time for the steel must be taken into account, 
which if standard sections are selected should not be a major difficulty.  Finally, openings can also be 
put in place later on after the building has been in use as long as the opening does not occur over a 
structural member. 
 
Architectural 
 A moderate floor to floor height of 12’-2” can be maintained and the system does not interfere 
with any of the exterior façade with an extensive portion consisting of free band glass windows. 
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IIVV..  TTWWOO--WWAAYY  FFLLAATT  PPLLAATTEE  CCOONNCCRREETTEE  FFLLOOOORR  SSYYSSTTEEMM  
 
Description 
 A 9” thick two-way flat plate concrete system without beams supported 24”x24” concrete 
columns.  The reinforcement is comprised only of #4 bars, and can be considered relatively heavy, 
with up to 18 continuous bars for positive reinforcement in the column strip.  In addition to normal 
reinforcement, to control the effects of punching shear and the longer spans, 4.5” thick drop panels 
of 8’ width and approximately 10’ length were utilized, see the typical floor framing bay below for 
clarification. 
 
Material Properties 
 
Concrete:       Normalweight, Fy=4000 psi 
Reinforcing Steel:     A615 Grade 60 
 
Design Dead Load 
 
3/4" Quarry Tile 
Flooring 10 PSF
9" Reinforced Concrete 109 PSF
HVAC 3 PSF
Acoustical Ceiling Tile 2 PSF
Miscellaneous 5 PSF
Total 129 PSF

 
Note:  Dead loads do not include supporting member self-weights. 
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Typical Floor Framing Bay 
 

 
Figure 4:  Two-way Flat Plate Concrete Typical Floor Framing Bay 

See Appendix pg. 29 for calculations. 
 
Note:  Floor system only analyzed in the long span direction for simplicity of comparison and 
24”x24” columns assumed. 
 
Advantages and Disadvantages 
 
Framing System 
 Changing from a steel moment frame building to an entirely concrete building is rather dramatic, 
but necessary if a two-way concrete flat plate is to be considered.  The initial grid system based on 
the steel system is usable, but a grid with smaller spans is recommended to reduce the slab thickness.  
The overall depth of the system is 18.5”, just a few inches under that of the existing.  Also, there are 
not any complex connections to be placed in the field, but this advantage is counteracted by the 
complexity of the placement of the reinforcement. 
 The serviceability requirements are on par with that of the existing system with a 0.196” 
deflection and improved vibratory dampening.  On the matter of fire proofing, this systems is highly 
recommendable with no extra fire proofing required to achieve a four hour fire resistance rating.  



Rachel Gingerich 
Technical Assignment 2 
13/44 

Unfortunately though, the acoustical ceiling may be difficult to attach to the concrete slab and 
alternate ceiling systems will need to be considered. 
 
Lateral and Foundation System 
 A change in weight of the system such as between this system of 129 psf and that of the existing, 
69 psf, near double has a dramatic impact on the foundation and lateral system of the building.  The 
lateral system will require concrete shear walls and the foundations will need to be larger or driven 
deeper piles, which can add a great expense to a project depending upon soil conditions. 
 
Mechanical and Electrical 
 Concrete has good insulative and acoustical properties, making the acoustical ceiling unnecessary 
for sound vibrational reasons.   In terms of ductwork though, a flat plate does not accommodate 
space for ductwork to go unnoticed and drop panels may be visible and undesirable. 
 
Construction 
 Cast-in place concrete requires much more labor than steel.  The workers much place the 
concrete, make sure is sets correctly and vibrate it as necessary, and there is the formwork and 
reinforcement too.  To make matters worse, it is also a time demanding system with the curing of 
the columns and drop panels necessary first, followed by the slab, and then the next floor may be 
constructed.  The cost helps to recommend it with only $15.98/SF, but there is also the matter of 
visible cracking that may need to be repaired occasionally to be taken into consideration. 
 
Architectural 
 Despite the fact that shear walls will be required, if placed properly within the building they may 
not have an impact upon the exterior façade by placing them in the middle of each floor and on the 
north and south sides which possess little glass.  A floor to floor height of 12’-5”, again a little more 
than the existing system can be maintained, even smaller if a dropped ceiling system is not necessary. 
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VV..  TTWWOO--WWAAYY  PPOOSSTT--TTEENNSSIIOONNEEDD  CCOONNCCRREETTEE  FFLLOOOORR  SSYYSSTTEEMM  
 
Description 
 The post-tensioned concrete floor is 10” thick with a minimal negative reinforcement of 9-#5 
bars at the columns.   Welded wire fabric, 6x6 W1.4xW1.4, is used for temperature and cracking 
reinforcement and to aid the 9 strands of 1/2” dia. post-tensioned tendons in the middle of the 
span.  Similar to the two-way flat plate concrete system, drop caps were used to counter the effects 
of punching shear, see the typical floor framing bay below for clarification. 
 
Material Properties 
 
Concrete:       Normalweight, Fy=4000 psi 
Welded Wire Fabric:    A185 
Reinforcing Steel:     A615 Grade 60 
Steel Post-Tensioned Tendons: ½” Unbonded 
 
Design Dead Load 
 
3/4" Quarry Tile Flooring 10 PSF
10" Post-Tensioned Concrete 121 PSF
HVAC 3 PSF
Acoustical Ceiling Tile 2 PSF
Miscellaneous 5 PSF
Total 141 PSF

 
Note:  Dead loads do not include supporting member self-weights and 24”x24” columns assumed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Rachel Gingerich 
Technical Assignment 2 
15/44 

Typical Floor Framing Bay 
 

 
Figure 5:  Two-way Post-Tensioned Concrete Typical Floor Framing Bay 

See Appendix pg. 33 for calculations. 
 
Note:  Floor system only analyzed in the long span direction for simplicity of comparison. 
 
Advantages and Disadvantages 
 
Framing System 
 Similar to the two-way flat plate concrete system, the framing system will need to change over 
completely to concrete and smaller spans would be desirable for thinner slabs.  Comparatively this 
system actually does not perform as well as the two-way slab with the longer bays with an increased 
depth of 21” and an increased concrete strength required. 
 Considering deflection, vibration, and fire proofing, the result are equivocal of the flat plate 
system with a deflection of 0.15” and easily achievable fire resistance rating of four hours. 
 
Lateral and Foundation System 
 Deeper foundations will be required to support this systems heavy 141 psf dead load and the 
concrete shear wall lateral system will most likely be controlled by seismic forces. 
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Mechanical and Electrical 
 An acoustical tile system may be difficult to connect to the underside of the post-tensioned slab 
and alternative ceiling systems should be explored.  A major disadvantage of post-tensioned 
concrete occurs at the location of openings, where tendons may need to be directed around the 
opening, using more material. 
 
Construction 
 The labor intensity and long construction time is shared by the post-tensioned concrete and flat 
plate systems.   Along with intense labor, there are also intense inspections with each tendon 
needing to be tested to guarantee that it has the proper amount of stress after placement for working 
with prestressing tendons can be highly dangerous should one snap.  Along similar lines, placing an 
opening in a floor after construction can prove to be taxing.  Extreme amounts of remediation and 
reconstruction may be necessary to move the tendons out of the opening’s way, for if one is cut, it 
will not longer have the capacity to carry any load along its entire length and structural failure may 
be possible.  
 The cost of the post-tensioned system may be higher than a flat plate system, depending on the 
amount of regular reinforcement can be saved, an approximate cost is $18.98. 
 
Architectural 
 Many of the architectural concerns are similar to a flat plate concrete system with a floor to floor 
height of 12’-3”.  Unlike a flat plate system, it is possible for post-tensioned concrete to be placed 
incorrectly or overstressed to the point that the tendons can be seen from above or below the slab.  
These unsightly appearances do not have structural ramifications but have the tendency to be 
disconcerting to the public and an additional top finish may need to be put into place.   Slight 
cambers in the slab can also make the placement of floor tiles difficult as preferred in many office 
buildings, such as the Duncan Center. 
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VVII..    PPRREECCAASSTT  HHOOLLLLOOWW  CCOORREE  CCOONNCCRREETTEE  PPLLAANNKKSS  FFLLOOOORR  SSYYSSTTEEMM  
 
Description 
 Thin hollowcore concrete precast concrete planks of 6” with a two inch topping and a two hour 
fire rating  were selected.  The planks are reinforced with 7 prestressed ½” dia. strands and are 
supported at every 4’ o.c with steel angles to be  supported by the moment frame steel structure.  In 
this case, there is no composite action involved as with other concrete supported and steel floor 
systems with moment frame W24x62 and W21x48 girders and W12x14 beams, the typical floor 
framing bay below for clarification. 
 
Material Properties 
 
Concrete Topping:     Normalweight, Fy=3000 psi 
Precast Hollowcore Planks:  Normalweight, Fy=6000 psi 
Prestressed Strands:    A416 Grade 270K 
Structural Steel:     A572 Grade 50 
Steel Studs:       A108 
 
Design Dead Load 
 
3/4"Quarry Tile Flooring 10 PSF
6"Hollowcore Concrete Plank 49 PSF
2" Topping 25 PSF
HVAC 3 PSF
Acoustical Ceiling Tile 2 PSF
Miscellaneous 5 PSF
Total 94 PSF

 
Note:  Dead loads do not include supporting member self-weights. 
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Typical Floor Framing Bay 
 

 
Figure 6:  Precast Hollowcore Concrete Plank Typical Floor Framing Bay 

See Appendix pg. 35 for calculations. 
 
Advantages and Disadvantages 
 
Framing System 
 Hollowcore plank is precast and produced in 4’-0” strips which should not be cut in excess to fit 
plan dimensions, hence the grid system for the existing structure should change so that the spans 
match most closely a dimension which is divisible by 4’ evenly.  Doing this acquires a bay size of   
24’-0”x28’-0”, which is relatively close to that of the original.  Although the actual slab is not 
necessarily thick an increased depth of 30” occurs in due to the greatly increased amount of load 
that the steel girders are required to take. 
 Deflection of a hollowcore system is very low due to the voids which create a flange and web 
effect to add stiffness to the slab and a total deflection of 0.0003”.  Another advantage of precast 
planks is that the designer may simply choose a fire resistance rating desired, in this case a two hour 
fire resistance. 
 
Lateral and Foundation System 
 A hollowcore plank system falls in between the existing system and the two previously discussed 
concrete systems for lateral and foundation system.  For the lateral system, this may remain the same 
as the existing and wind will probably control.  For the foundation system, on the other hand, the 
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weight of 94 psf is heavier than the existing, like the other concrete systems and will require deeper 
foundations to be designed. 
 
Mechanical and Electrical 
 Due to the hollowcores inside the precast planks it is recommended that acoustical filler be 
placed in the voids in order to dampen any sounds that may disruptive to other occupants, especially 
beneath the fifth floor.  An acoustical hanging ceiling tile system can also be easily utilized with 
hollowcore planks to help with noise pollution and also to conceal mechanical and electrical work. 
 
Construction 
 It would be hard to beat this system in regards to ease of construction, nearly all the components 
for the framing come as a kit of parts that simple need to be assembled.  Not only is the system easy 
to put together but it can go up very quickly as well, as long as there is ample time to account for the 
lead time required for both the steel and hollowcore planks.   The cost of the hollowcore system is 
comparable as well at $17.20/SF. 
 No system is perfect and each has its own weaknesses and the weakness of this one is that no 
openings shall be cut into the planks after installation as there are prestressed and cutting of the 
tendons can cause failures and be very dangerous.  If a new opening is required, almost nothing 
short of removing the entire plank and replacing it can be feasible. 
 
Architectural 
 Surprisingly, due to the increased depth of the steel girders, the floor to floor height of the 
system is a low 11’-6”, much lower than the other systems previously analyzed.  An advantage to this 
system, despite its depth issue, is that it will produce a very level floor to place till upon, more so 
than the other systems are capable. 
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VVIIII..  OOPPEENN  WWEEBB  SSTTEEEELL  JJOOIISSTT  WWIITTHH  CCOOMMPPOOSSIITTEE  MMEETTAALL  DDEECCKK  FFLLOOOORR  SSYYSSTTEEMM  
 
Description 
 Long span open web steel joists, 20LH08 spaced at 3’ o.c., are supported by a steel moment 
frame with W12x40 to W12x53 columns, similar to that of the existing system.  The W16x31 girders 
and W12x14 beams also still act compositely  with the 5” concrete slab, with the girders benefiting 
from the composite action more than the beams with 31 shear studs versus the beams 9.  A thicker 
and heavier slab was selected for the joist floor system to control vibrations.  The decking  is a 1.5” 
22 gage metal deck  and the concrete is reinforced with 6x6 W2.0xW2.0 welded wire fabric 
reinforcement, see the typical floor framing bay below for clarification. 
 
Material Properties 
 
Concrete:       Normalweight, Fy=4000 psi 
Welded Wire Fabric:    A185 
Metal Deck:      A525 Grade 60 
Steel Joists:       A36 
Structural Steel:     A572 Grade 50 
Steel Studs:       A108 
 
Design Dead Load 
 
3/4" Quarry Tile Flooring 10 PSF
5" Reinforced Concrete 
Slab 51 PSF
22 Gage Steel Deck 2 PSF
HVAC 3 PSF
Acoustical Ceiling Tile 2 PSF
Miscellaneous 5 PSF
Total 73 PSF

 
Note:  Dead loads do not include supporting member self-weights. 
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Typical Floor Framing Bay 
 

 
Figure 7:  Open Web Steel Joist with Composite Metal Deck Typical Floor Framing Bay 

See Appendix pg. 39 for calculations. 
 
Advantages and Disadvantages 
 
Framing System 
 An open web steel joist floor system possesses many of the attributes of the existing system.  
The grid spans for a joist system, however, are still rather long and should be made shorter in order 
to reduce the 20” depth of the system. 
 Steel beams possess better serviceability properties than that of open web joists.  Vibration in 
steel joists is known to be poor if not taken into consideration for a floor system by thickening the 
slabs, hence why the majority of steel joists are used for roof.  With a reception hall on the fifth 
floor of the building, joists should not be utilized in the system for that floor.  Deflection is 
comparable to that of other systems, due to the close spacing of the joists, with a total deflection of 
0.0018”. 
 Again, the joists like the steel beams that they are supported by must have spray-on fire proofing 
in order to achieve the required 2 hour fire resistance rating. 
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Lateral and Foundation System 
 The lateral and foundation system may remain the same for a joist versus beam system as the 
total system weights are nearly equivalent with 73 psf for steel joists and 69 psf for steel beams, a 
small difference. 
 
Mechanical and Electrical 
 Acoustical vibrations can resonate through steel joists, therefore every possible attempt to 
deaden the transfer of the sound waves should be taken.  Thickening the slab, having longer spans, 
increasing the wavelength, fire proofing, and an acoustical ceiling with insulation are all measures 
that can be taken in order to help the situation.  As for mechanical and electrical work, open web 
joists have the advantage of being “open”, as ductwork and electrical conduit can run through the 
joists as long as the system is coordinated to allow each discipline adequate space. 
 
Construction 
 As one might expect, the joist system construction is closely related to that of steel beams 
differing only in that a larger number of lighter members that are easier to connect to the supports 
are being put into place.  These small differences are reflected in the comparative cost of the joist 
system with $16.45/SF, $0.35 less than that of the steel system. 
 Open web steel joists though, may not be as durable as steel beams and do not respond well to 
additional loading later on in the life of the structure.  The live load being 100 psf helps in this 
respect as there is little chance that an occupancy with a greater demand will use the space.  
Openings in the floor slab are more difficult to place due to the close 3’ o.c. spacing of the joists, but 
adding an opening after construction is feasible. 
 
Architectural 
 The floor to floor height of the system is 12’-4” which is equivalent to each of the systems 
previously analyzed, with the exception of the hollowcore plank system.  One disadvantage of the 
system architecturally is that the joists may be subjected to torsion due to unbalanced loading and 
twisted away from the original point of bearing.  This may affect the deflection of the floor system 
and any flooring that is placed on top of the slab with tiles, in this case, potentially popping up, 
which may also be considered a safety hazard. 
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VVIIIIII..  CCOOMMPPAARRAATTIIVVEE  FFLLOOOORR  SSYYSSTTEEMM  AANNAALLYYSSIISS  
 
  Existing Two-way 
Weight (psf) 64 129 
Cost ($/SF) $16.79  $15.98  
Depth (inches) 22.0 18.5 
Floor to Floor Height 12'-2" 12'-5" 
Deflection (inches) 0.1214 0.1960 
Grid Long Spans Smaller spans preferred 
Fire Protection Spray-on necessary No extra protection required 
Foundation Moderate Deeper foundations required 
Seismic vs. Wind Prediction Wind Seismic 

Mechanical and Electrical Sufficient 
Sufficient if acoustical ceiling can be 
utilized 

Construction Moderate time and labor Long time and intense labor 
Opening Later placement feasible Later placement difficult 
Advantage Capable of longer spans Increased floor to floor height 
Disadvantage Connection cost Visible Cracking 
Potential Future System Yes Yes 

 
  Post-Tensioned Hollowcore 
Weight (psf) 141 94 
Cost ($/SF) $18.98  $17.20  
Depth (inches) 21.0 30.0 
Floor to Floor Height 12'-3" 11'-6" 
Deflection (inches) 0.1500 0.0003 
Grid Smaller spans preferred Spans with 4' dimensions required 
Fire Protection No extra protection required Spray-on necessary 
Foundation Deeper foundations required Deeper foundations required 
Seismic vs. Wind Prediction Seismic Wind 

Mechanical and Electrical 
Sufficient if acoustical ceiling 
can be utilized Acoustical core filler recommended 

Construction Long time and intense labor Short time and light labor 

Opening 
Later placement remediation 
necessary Later placement not recommended 

Advantage 
Less reinforcement than flat 
plate concrete Easy construction 

Disadvantage Safety concerns Increased vibration 
Potential Future System No No 
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  Joist 
Weight (psf) 73 
Cost ($/SF) $16.45  
Depth (inches) 20.0 
Floor to Floor Height 12'-4" 
Deflection (inches) 0.0018 
Grid Smaller spans preferred 
Fire Protection Spray-on necessary 
Foundation Moderate 
Seismic vs. Wind Prediction Wind 
Mechanical and Electrical Thicker slab recommended 
Construction Moderate time and labor 
Opening Later placement feasible 
Advantage Less expensive than steel beams
Disadvantage Increased vibration 
Potential Future System No 

 
  Better 
  Neutral 
  Worse 
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IIXX..  AAPPPPEENNDDIIXX  
Existing Steel with Composite Metal Floor System 
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RAM Structural System Output Column Line 4 Output 

 
 
RAM Structural System Column Line 5 Output 
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RAM Structural System Output Plan 
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Two-way Flat Plate Concrete Floor System 
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PCA Slab Long Direction Output 
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Two-way Post-tensioned Concrete Floor System 
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RAM Concept Long Direction Reinforcement Plan Output 

 
 
RAM Concept Long Direction Tendons Output 

 
 
RAM Concept Long Direction Deflection Output 
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Precast Hollow Core Concrete Planks Floor System 
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RAM Structural System Line 4 Output 

 
 
RAM Structural System Line 5 Output 
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RAM Structural System Plan Output 
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Open Web Steel Joist with Composite Metal Deck Floor System 
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RAM Structural System Column Line 4 Output 

 
 
RAM Structural System Column Line 5 Output 
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RAM Structural System Plan Output 
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Cost Calculations 

 


