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Executive Summary 
Technical Report II is an analysis of the existing floor design compared to three alternative floor 

systems for Office Building-G.  Alternative designs were chosen for analysis based on their 

ability to maintain the architectural features, serviceability requirements, and constructability. 

The three alternative systems designed are: precast pre-stressed hollow core plank, composite 

metal deck on steel girders, and a two-way flat plate slab. These systems were compared to the 

existing design to determine if the existing floor design is the most logical for Office Building-G. 

Considerations of floor weight, constructability, architectural impact, cost and feasibility were 

taken into account when determining the best system.  

When all of the systems were compared to each other, it was determined that the existing floor 

design of a one-way slab spanning between post-tensioned is the best floor system for Office 

Building-G. The proposed alternatives had certain advantages over the existing design in the 

categories of cost, ease of construction, and weight. However, each system had either 

constructability issues, large vibrations or impacted the architecture too greatly to be 

considered as a reasonable alternative. The composite metal deck proposal would be a very 

reasonable floor system to use based on the geometry of Office Building-G but, the material of 

the superstructure eliminated this as an option due to the connection between steel and 

concrete.  

Throughout the analysis and discussion of the systems, it was concluded that in order to 

effectively compare the chosen alternatives, a redesign of the superstructure should also be 

considered. Connecting hundreds of steel girders to cast-in-place concrete columns would be 

very difficult, time consuming, and expensive to construct, effectively eliminating this proposed 

system as a reasonable alternative. From a similar point of view, erecting precast hollow core 

plank on cast-in-place columns and beams creates a scheduling issue making a precast system 

an unlikely choice. In order for these two systems to have an accurate comparison to the 

existing design, steel frame and precast member designs should also be analyzed.   
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Introduction  

Due to owner restrictions, the building name, location and tenant of Office Building-G cannot 

be disclosed. Neighboring an existing metro station, this 14 story building will become one the 

tallest of the modest skyline.  Beneath the superstructure is a below grade, 4-story parking 

garage with space for 662 cars.  On the first two floors of the building, a larger floor plan is used 

to accommodate for rentable space for retail, a restaurant, a bank and a loading dock. Typical 

floors have a square footage of 25,376 sf with a floor to floor height of 12’-3”. The roof of the 

mechanical penthouse is 195 ft above grade and the gross square footage of the superstructure 

and garage combined is 649,461 sf.  

The southern façade of the building is a curved glass curtain wall, breaking the mold of precast 

concrete panels the other three sides of the building follow. There is a setback on the first floor 

of the glass façade, exposing the exterior row of columns. On the first and second floor, the 

restaurant has a glass façade with concrete pilasters between the panes of glass.  

Gravity System 

Gravity loads are carried down the building through a combination of interior and exterior 

concrete columns and a shear wall core.  The typical floor system is a cast-in-place concrete 

one-way slab. Thickness changes based on loading conditions but the typical floor is a 7”, 5000 

psi normal weight concrete slab.  On the first floor, there is a 12” concrete slab designed for fire 

separation between the parking garage and superstructure.  The slab system carries the loads 

to post-tensioned concrete beams with spans between 41’-5” and 45’-1 1/4”.   

The post tensioned beams range in width from 18” to 48” and have a maximum depth of 24”. In 

Office Building-G, the typical girder is 18” deep by 48” wide.  Forces in the beams are between 

162 kips to 675 kips.  These beams collect the floor loads from the slab and distribute their 

reactions to the columns supporting them.  

Rectangular and round concrete columns then transfer the loads down the strictly followed 

grid.  Typical floors have columns sizes of 24” x 24”, 24” x 30”, and 30” diameter.  Smaller 

columns are used in the mechanical penthouse due to the much lower loads they are carrying. 

On above grade floors, higher strength concrete is placed below columns and shear walls in the 

slab to accommodate for any possibility of punching shear.  In the parking garage, 8” drop 

panels are used instead of the different concrete strengths. The typical floor plan shown in 

Figure 1 below highlights the post-tensioned beams in yellow, the reinforced beams in purple, 

shear walls in green and blue, and the columns in red.  

 



Technical Report 2 Office Building-G, Eastern United States 
 
Carl Hubben  Advisor: Dr. Ali Memari   

 
5 

 

Figure 1 

The above floor plan displays the skewed nature of Office Building-G. This condition was ignored during 

the design of the existing system as well as the alternative proposals.  However, when comparing the 

systems at the end of the report, the advantages and disadvantages of the alternative systems on a 

skewed grid was considered.  

Lateral System: 

Wind and seismic forces are resisted by an internal shear wall core.  The core is made of 

reinforced concrete walls which have a consistent floor plan from the bottom floor of the 

parking garage up to the slab of the roof.  Basement shear walls were designed with f’c = 

10,000 psi, levels 1-4 use f’c = 8,000 psi, and levels 5-14 use f’c = 5,000 psi.  Precast concrete 

beams attached to concrete columns using precast lateral connections provide the required 

resistance for the mechanical penthouse and elevator machine room.  

Lateral forces are engaged by the shear walls through the use of floor diaphragms.  The building 

façade collects wind forces that are then transferred to the respective floor diaphragm.  Forces 

then travel through the diaphragm until the shear walls are engaged, at which point the forces 

are distributed based on the relative stiffness of the walls.  
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Foundation System: 

Schnabel engineering performed a geotechnical study for the location of Office Building-G 

which determined the possible foundation systems as spread footings, caissons or geopiers.  

The engineers of SK&A decided to use a system of spread footings under the columns, shear 

walls and along the perimeter concrete bearing wall. Square footage and depth of the footings 

are based on the load carrying capability of the soil and the vertical load on the column.  

Service loads on the columns ranged greatly depending on whether or not the column 

extended up into the superstructure of the building. Based on the structure above the 

foundation, the load capacity of soil was determined to support a range of 3,000 psf to 10,000 

psf. Loads on the footings varied between 60 kips to 3075 kips, once again depending on which 

part of Office Building-G they are supporting.  
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Design Loads and Deflection Limits 
 

Superimposed Dead Loads 

Load Description Load Location Design Load 

Superimposed All 5 - Mech/Elec/Ceiling 

Curtain Wall Levels 1-14 25 - Vertical Surface 

 

*Take note that the superimposed dead load has been changed from 15 psf to 5 psf. This change was 

made based the one-way slab design check that determined 5 psf is most likely the value used by the 

design engineer. 

Floor Live Loads 

Load Description Load Location Design Load (psf) ASCE 7-10 Load (psf) 

Office Levels 1-14 80 80 

    20 - Partitions   

 

Live Load deflection limitation will be L/360 

Service Load deflection limitation will be L/240 

Construction Load deflection limitation will be L/180 
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Structural Materials 

Structural Materials 

Material  Element Level Strength 

Cast-in-Place Concrete 

Spread Footings Foundation 

f'c = 10,000 psi 

  f'c = 6,000 psi 

  f'c = 3,000 psi 

  
Foundation Walls 

B4 f'c = 5,000 psi 

  B3-B1 f'c = 4,000 psi 

  

Shear Walls 

B4-B1 f'c = 10,000 psi 

  L1-L4 f'c = 8,000 psi 

  L5-L7 f'c = 6,000 psi 

  L8-L14 f'c = 5,000 psi 

  

Columns 

B4-B1 
f'c = 10,000 psi 

  f'c = 6,000 psi 

  

L1-L4 

f'c = 10,000 psi 

  f'c = 8,000 psi 

  f'c = 6,000 psi 

  L5-L7 f'c = 6,000 psi 

  L8-Roof f'c = 5,000 psi 

  Reinforced Beams ALL f'c = 5,000 psi 

  Post-Tensioned Beams ALL f'c = 5,000 psi 

Tendons Post-Tensioned Beams ALL Fu= 270 ksi 

Reinforcing Steel Concrete ALL Fy = 60 ksi 

Structural Steel Elevator Framing - A36 ALL Fy = 36 ksi 

  Bolts - A325 ALL Fu= 120ksi 
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Code and Design Requirements 

Design Codes: 

National Model Code: 

Local building code based on the 2006 International Building Code 

Sections: 1603.1.1-1603.1.7, 1603.2, 1607.11, 1608.1, 1608.7, 1608.8, 1609.1 

 

Design Codes: 

American Concrete Institute (ACI) 318-08, Building Code Requirements for Structural 

Concrete and Commentary 

 

ACI 301, Specifications for Structural Concrete for Buildings 

 

ACI 347, Standard Recommended Practice for Concrete Formwork 

 

American Institute for Steel Construction (AISC), Specification for the design, fabrication and 

erection of structural steel for buildings 

 

Thesis Codes: 

 

National Model Code: 

International Building Code, 2006 

 

Design Codes: 

ACI 318-08, Building Code Requirements for Structural Concrete and Commentary 

 

American Institute for Steel Construction (AISC), Specification for the design, fabrication and 

erection of structural steel for buildings 

 

Structural Standards: 

American Standards of Civil Engineers (ASCE), ASCE 7-10 Minimum Design Loads for 

Buildings and Other Structures 
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Existing Floor Design: One-Way Slab on Post-Tensioned Girders  
The existing floor system was analyzed as a control to compare each of the alternate floor 

designs against.  Figure 2 below is a typical bay for the northern half of the floor plan and was 

chosen for analysis because it has the longest girder spans of Office Building-G. The bay is 20’ x 

45’ with a 7” normal weight cast-in-place reinforced concrete one-way slab supported by 18” x 

48” post-tensioned concrete girders. The girders and slab were poured integrally resulting in a 

total structural floor thickness of 18”. Reference Appendix A for the calculations verifying the 

current design.  

 

Figure 2 
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Advantages and Disadvantages 

The 45’ x 20’ bays of Office Building-G are very large for a cast-in-place concrete building. Post-

tensioning allows for longer clear spans, thinner slabs, fewer beams and a small structural 

depth.  All of these advantages result in less concrete than a regularly reinforced building. The 

implication of a lighter building can have a significant reduction in seismic loads as well as the 

foundation loads.  

A structural depth of only 18” gives the building a very modest floor-to-floor height of 12’-3”.  

Not only does this result in less concrete but saving corresponding to a shorter building 

translate to considerable savings in the mechanical systems and façade costs.  

All cast-in-place concrete structures have certain characteristics associated with them. An 

example of an advantage is they do not require additional fireproofing due to concrete resisting 

heat so effectively. This is beneficial because additional time and money does not need to be 

spent on going back through and spraying all of the structural members to reach the required 

two hour rating. Another advantage of post-tensioning and cast-in-place construction is that 

beams and slabs can be continuous, allowing beams to run continuously from one end of the 

building to another. This type of construction is much more efficient that one in which beams 

go from one column to the next. 

A disadvantage of cast-in-place concrete is formwork.  Formwork takes time to construct, move 

throughout a construction site and is a large part of the cost associated with cast-in-place 

buildings. This system in particular has more complicated formwork than other systems like flat 

plate slabs, driving up the cost even more. 

Post-tensioned members require much more skill during the construction compared to 

reinforced concrete buildings. The system relies on anchors to keep the tendons in tension and 

these anchorages can be difficult and time consuming to install. A more specialized and 

experienced subcontractor would have to be hired and would charge a higher rate based on 

their skill set. 
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Alternate Flooring Systems 

Precast Pre-Stressed Hollow Core Slab 

Hollow core slabs were chosen for an alternative floor system for Office Building-G because of 

the long spans between framing members.  45 ft is a difficult span to achieve with concrete 

construction but pre-stressed hollow core slabs are a strong, lightweight option. The specific 

hollow core system selected is a 16” deep Standard Spancrete, 150 ksi strand with a 2” 

concrete topping. When analyzing this system it was necessary to add beams on the interior 

and exterior to support the ends of the panels.  See the modified floor plan in Figure 3 below 

and the design calculations in Appendix B. 

 

Figure 3 



Technical Report 2 Office Building-G, Eastern United States 
 
Carl Hubben  Advisor: Dr. Ali Memari   

 
13 

Advantages and Disadvantages: 

A 16” depth of the plank allows for a straight forward ceiling cavity design. Sections show a 

proposed cavity of 3 ft after tenant fit outs and a structural depth of 18”, 16” plus 2” topping,  

gives the MEP systems plenty of room to provide access to the necessary parts of the building.  

Another advantage of the system is the performance of concrete in fires.  Hollow core systems 

have very good retention of material strength and containment of fire. The system was given a 

fire rating of 2 hours, eliminating the need for additional spray on fireproofing, saving time and 

material costs. (Note: The manufacturer of the Spancrete gave the system a 4 hour rating but 2 

hours is more likely.)  

Low construction costs are the greatest advantage hollow core slabs have to offer. In general, 

these systems can be installed year-round, do not require shoring, and provide a work surface 

immediately after being set. These advantages can provide a large amount of savings which are 

expressed in the cost per square foot of the design.  

The tendons within the planks cannot be cut due to the large amount of tension already in 

them.  Due to this, precast pre-stressed floor systems can create difficulty around stairs, 

elevator shafts or any other opening in the slab. A precast system would be particularly difficult 

to work with on Office Building-G because the skewed structural layout.  Also, the southern 

façade is curved is plan, creating the need for a curved floor plan. Precast hollow core planks 

are molded with 48” wide ends.  This would create an unusual condition on the southern 

façade. Beams supporting the planks on the southern edge could be designed to be wider to 

support the entire width of the member.  Concrete would then to be poured to fill the void in 

the floor left by the out of plumb meeting of the precast planks and the beam supporting them. 

A disadvantage to this system is the need to chamber the pre-stressed panels to meet the set 

deflection requirements. A deflection calculation determined the deflection at the midspan of 

the slab to be 5.89”. Cambering the panels 4.0” does effectively satisfy the deflection 

requirements but it greatly increases the chances of vibration in the floor. Chambers do not 

make the member any stiffer so the total possible movement of the floor system remains at 

5.89”, a noticeable amount. The possibility of vibration should definitely be considered but it 

should be mentioned that this deflection was reached using the maximum loads the slab will 

ever support.  The chance of the floor being fully loaded with 100 psf live load is low, creating a 

smaller chance of having noticeable vibrations.  
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Composite Metal Deck on Steel Girders 

This floor system was analyzed to try to reduce construction time and the weight of the floor 

system.  A reduced floor weight would decrease the dead load Office Building-G is currently 

designed to withstand.  This reduces the size of the vertical members as well as the seismic 

forces the lateral system would have to resist. The design chosen was is EDC750 long span deck 

with a 5” topping of lightweight concrete on W21x73 girders spaced at 20’ on center. Figure 4 

displays this system and the design calculations can be found in Appendix C. 

 

Figure 4 
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Advantages and Disadvantages: 

A major advantage of this system is the short construction time associated with it.  Long span 

EPIC metal decks were effectively used so neither formwork nor shoring need to be used during 

construction, greatly reducing the time and cost of the slab construction. Also, there would not 

be the additional cost associated with post-tensioning the current girders.  

Another advantage to this system is the lightweight design. The existing one-way slab has a 

dead load of 87.5 psf. When compared to the 52.3 psf of the metal deck, there is a reduction of 

over 30 psf of dead load. Steel girders are also much lighter than the post-tensioned beams. 

When the thickness of the slab is not included, the post-tensioned beams have a weight of 

137.5 lb/ft, compared to the 73 lb/ft of the steel girders. This reduces the total dead load on 

the building and these reductions are noticeable in the seismic loads and the size of vertical 

members.  

A major disadvantage to this floor system is the need for additional fireproofing.  As the 

building is designed now, no fireproofing is needed due to concrete’s high resistance to fire.  

The composite metal deck does have a fire rating of 1 hour but there would have to be an 

additional spray on coating for the deck as well as the girder to meet the IBC requirements.  

Another disadvantage to this floor design is the depth of the steel members. The design of the 

system resulted in a 31.5” deep composite design spanning 45’. This member is not unusually 

deep for the span of the building but it is significantly deeper than the 18” existing design.  Both 

systems fit within the 36” ceiling cavity but when MEP equipment is taken into account, there is 

a possibility of an air duct intersecting with the deep steel members. These conflicts can be 

resolved by cutting through members at strategic locations but this complicates the 

construction and adds cost to the project.  

It is unusual to pour concrete columns and then attach steel girders to them after they reached 

the necessary strength. Not only would this greatly slow down the construction of project but 

each column would have to have an embedded plate or a seat for the connection between the 

beam and column. Throughout the entire building this would amount to hundreds of 

embedded plates or seat connections, also adding to the cost of the building. If composite steel 

is the floor system chosen, switching to steel columns should be strongly considered. 
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Two-Way Flat Plate Reinforced (New Grid) 

A concrete building with 45’ spans between columns greatly limits the number of floor 

alternative floor systems available for comparison.  Typical cast-in-place concrete buildings are 

designed with spans between 20’ to 30’.  In order to analyze additional concrete floor systems, 

two additional column lines were inserted, cutting the span between columns roughly in half. 

With more manageable span lengths, a two-way flat plate system was analyzed for current 

loads and new span lengths. The design of the system, shown in Figure 5,  resulted in a 9” thick 

slab spanning between a typical bay size of 20’ x 25’.  The new column layout, calculations and 

specific reinforcing details can be found in Appendix D.  

 

Figure 5 
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Advantages and Disadvantages: 

This system was chosen over other concrete floor designs due to the flexibility of column 

locations allowed in flat plate systems.  Office Building-G has slightly off axis columns, and 

unique edge conditions and flat plate systems allow for these types of variations. Also, a two-

way flat plate system can be designed to eliminate beams between supports and column 

capitals, greatly simplifying the formwork used. 

Another advantage to this system is the 9” depth of the structural system. As mentioned in the 

hollow core advantages, this gives the other building systems plenty of room in the ceiling 

cavity to access the entire building. Like the other concrete floor systems, additional 

fireproofing is not necessary due to the material properties of concrete.  

An obvious disadvantage to the proposed flat plate system is the introduction of the new 

columns. Placing columns in the middle of the existing open floor plan affects the architecture 

because tenants will have less freedom to use the space as they would with the existing open 

floor plan. Additional column grids also create more foundations. Without the addition of a 

transfer girder, the column line will continue through the parking garage to a new set of spread 

footings.  Additional footings will slightly decrease the size of the existing foundation due to the 

smaller tributary area each element is responsible. 

Flat plate slabs are constructed using cast-in-place concrete. Although flat plates require less 

that other systems, it will require formwork and thus drive up the cost due to the increased 

labor time associated with this type of construction.  Cast-in-place concrete also needs to reach 

a certain strength before it can be used as a construction surface.  The floors above a recently 

poured slab cannot be worked on because the formwork must be supported by the floor below.  

This is easily worked around through scheduling but the slab will not be able to be constructed 

as quickly as other floor systems. 
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Comparison 
The chart below outlines the variety of different considerations in which all of the floor systems 

were compared to each other.   The alternative systems were compared to the existing system 

to determine their efficiency, impact and feasibility.   

Comparison Between Floor Systems 

Considerations 

Existing Alternative 

One-Way Slab Composite Metal Deck Hollow Core Two-way Flat Plate 

Total Structural Depth 
(in.) 

18 31.5 16 9 

Constructability 
Medium-
Difficult 

Easy-Medium Medium Medium 

Foundation Impact N/A 
Reduces Capacity 

Requirements 

Increases 
Capacity 

Requirements 
Additional footings 

Lateral System Impact N/A No Possible Possible 

Floor Weight (psf) 87.5 52.3 130 112.5 

Live Load Deflection (in.) 0.49 1.17 5.89 N/A1 

Chamber (in.) No No 4 No 

Relative Vibration Low Average Above Average Low 

Fireproofing No Yes No No 

Fire Rating (hrs) 2 2 2 2 

Cost ($/ft2) 13.612 23.30 13.59 13.90 

Bay Size 20' x 45' 20' x 45' 20' x 45' 20' x 25' 

Architectural Impact No No No Yes 

Feasibility N/A Yes Yes No 

Further Analysis N/A Yes Yes No 
1 Live load deflection not calculated because minimum slab thickness determined by limitations due to live load deflection requirements 
2 Price does not include cost of post-tensioning beams. PT construction costs are still being researched and will be included in future reports as needed 

 

Constructability 

Office Building-G is located in a region of the United States where the majority of high rise 

buildings are constructed out of concrete due to cheap materials and labor union costs.  Due to 

this fact many of the contractors are familiar with concrete pouring and formwork.  Flat plate 

systems have very simple formwork casts compared to those needed to pour the post-

tensioned beams. The existing post-tensioned system will also require a more specialized group 

to lay out the system effectively.  Equipment needed for post-tensioning would have to be 
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stored on site and alterations would have to be made to the construction timeline to account 

for the concrete to reach sufficient strength for tensioning.  

The post-tensioning construction is not the only system which requires special equipment. The 

steel girders in the composite metal deck system and the hollow core planks would need to be 

installed with the use of a crane. These floors are predicted to have a much faster construction 

timeframe when compared to the cast-in-place concrete because neither requires the use 

formwork or shoring. An additional benefit of the hollow core planks is that once the grout has 

set, the members can be used as a construction platform. The precast planks allow for fast 

construction but the square ends of these planks create a unique detail on the curved southern 

wall. 

It would be uncommon to use the composite metal deck and hollow core plank with cast-in-

place columns. The construction of the superstructure would be delayed while the concrete 

columns are reaching an acceptable strength for load to be applied.  

Architectural Impacts 

A large part in the decision of the alternative systems was trying to stay to the same column 

grid. Two systems were analyzed which achieve this goal but 45’ spans limit the available 

systems so flat plate slab was analyzed.  The system required the long spans to be cut in half, 

placing a column directly in the middle of the once open floor plan. This is a severe alteration 

because it limits the freedom the tenants have to fit out the rented space as they choose.  

In addition to the floor plans, ceiling plans should also be considered when comparing the floor 

systems.  Post-tensioned girders are a great way to limit the depth of structural members while 

achieving large spans.  As determined in the analysis of the alternative systems, this is a difficult 

to achieve. Composite girders were designed to have more than a 12 in greater thickness that 

the post-tension girders. This creates issues with the MEP systems and it would be necessary to 

cut through the steel girders if the 3 ft ceiling cavity is to be maintained. The hollow core plank 

has a depth less than the post-tensioned girder but it also has significant deflections. This 

creates a very good chance of vibrations in the slab and could be interpreted as uncomfortable 

by the building occupants.   

Foundation Impacts 

Columns in Office Building-G run from the top level down through the parking garage to the 

substructure foundations.  This is a major reason for the efforts taken to keep the same column 

layouts as the existing design. The two-way slab requires two additional column lines resulting 

in either transfer girders to span the new column loads to the existing foundation or additional 

spread footings.   
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If a proposed floor has a greater self-weight than the existing system, the foundation will 

experience higher loads. The composite metal deck effectively reduced the weight of the floor 

but the hollow core plank and flat plate slab induce a larger load.  The difference between the 

existing design, plank and flat plate is exaggerated in the above table because the weight of the 

post-tensioned girders is not accounted for.   

Lateral System Impacts 

Seismic loads are directly related to the weight of a structure.  Due to this relationship, 

switching to the hollow core and flat plate system may cause the current lateral system to be 

inefficient. The flat plate system is especially concerning because the additional columns are 

not accounted for in the floor weight recorded above. All of the proposed floor systems will 

create diaphragms capable of transferring the external lateral forces to the shear wall core.  

Additional research and a more in-depth analysis of the performance of the alternative floor 

systems as necessary.  

System Cost 

RS Means Assemblies Cost Data, 2011 was used to roughly estimate the different slab costs. 

The most expensive system was found to be the composite metal deck on steel framing. This 

comparison is not completely accurate because pricing values could not be obtained for the 

cost associated with the post-tensioned girders. The cost of the one-way slab is shown and with 

the additional price of the post-tensioning could drive the total cost of the system much closer 

to the composite metal deck. The most inexpensive alternative is the hollow core plank 

followed closely by the flat plate slab. However, the additional columns necessary for the flat 

slab are not included in the price, creating a larger gap between the costs of the two proposals.  
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Conclusion 
Four different floor slab systems were analyzed as possibilities for Office Building-G. These 

systems were compared on a multitude of criteria in order to determine which is most 

applicable.  After analyzing the results and considering the impact of the design on the other 

building systems, it was determined that the current, one-way slab on post-tensioned girders, is 

the best system. It has a very low structural depth and very manageable deflections.  The one 

sacrifice for this functional design is the cost of construction.  The proposed systems did have 

certain advantages but when considering the architectural implications and constructability 

none of them presented themselves as a legitimate replacement. 

Since the open floor plan was such an important architectural feature of Office Building-G, 

which ever system was chosen for the final proposal had to maintain this condition. Both the 

hollow core plank and composite steel girder designs were capable of maintaining the open 

plans.  A two-way flat plate slab would require two additional column lines, disrupting the 

space provided to tenant fit outs thus determining it as an unacceptable solution.  

Serviceability requirements, construction difficulty and ceiling cavity limitations were the 

deciding factors responsible for eliminating hollow core planks and composite steel as possible 

alternatives. Hollow core plank is capable of spanning up to 60 ft however; the members 

experience large deflections, creating a possibility of vibrations.  Composite steel has very 

manageable deflections and vibrations but the time and detailing associated with connecting 30 

steel girders to concrete columns per floor would be hard to justify. Long span metal deck was 

effectively used to limit the amount of steel framing. However this resulted in deeper 

members.  This would create issues with ceiling cavity spacing between the other building 

systems. Additional framing options with beams spanning between the girders will be 

considered to limit the depth of these members in the future if further analysis of this design is 

necessary.  

Buildings with large spans are limited in the number of floor systems available for 

consideration.  Results of this report determined these options are controlled by the entire 

structure design, especially the gravity system, not just the distance between columns. When 

considering the constructability of the proposed systems, two of the possible options had to be 

discredited due to the odd construction techniques and design details necessary to build them.  

Cast-in-place concrete must reach a certain strength before the members can be used to 

support any framing. This being the case, the hollow core planks and steel girders could be 

placed much quickly than the concrete columns would be able to reach an acceptable strength, 

creating gaps in the schedule where no work would be done on the superstructure. In order for 

the hollow core planks or composite steel designs to be accurately compared to the existing 

floor design, analyzing the effectiveness of precast and steel columns should also be performed.   
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Appendix D 
 

Proposed columns for the flat plate slab design are outlined in blue and the existing columns are 

outlined in red.  

 

 

Figure 6 
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