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Executive Summary 
 

This technical report will discuss and compare three alternative floor systems to the currently 

existing floor system in the Piez hall addition. The existing floor system in Piez Hall is a two-way 

flat slab with drop panels, it is compared to a composite steel deck, a pre-cast hallow core planks 

on concrete girder, and a one-way post-tensioned slab. The system’s cost, weight, and depth are 

compared among the four types. Other criterions such as impacts on architecture, fire rating, 

vibration, lead time, constructability are also used to compare the systems. These factors will be 

used to determine the feasibility of each system.  

The existing system of a two-way flat slab with drop panels was believed to be the most feasible 

system in terms of cost. However it was also the heaviest system. One has a system depth of 20” 

and a cost of $17 per square foot. I believed that the structural engineer chose this system because 

of the low cost and ease of construction. 

The composite system is a doable alternative. Although it is expensive and has a deeper floor than 

the original system, its light weight and ease of construction makes it a doable option. 

The pre-cast hallow core planks on concrete girders was discovered to be the most expensive and 

has the greatest depth out of the four systems. These two disadvantages together are enough to rule 

out the possibility to use the system as an alternative.  

The post-tensioned slab was found to be the most favorable alternative. Although it cost more than 

the original system, it has the smallest depth out of the four systems as well as a lighter weight 

system compared to the existing systems. As a result, smaller columns and foundations can be 

used, which may lower the overall cost of the project to compensate for the addition cost per 

square foot. Hence it is a feasible option.  
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Building Introduction 

 

The new Piez hall extension at Oswego University located in New York will provide high quality 

classrooms, teaching and research laboratories, as well as interaction spaces for all kinds of 

engineering departments. Inside the new facility, there will be a planetarium, meteorology 

observatory and a greenhouse.  

The Piez hall addition will add an expansion of approximately 155,000 square feet to the existing 

Piez hall. Snygg hall, which is next to the Piez hall, will be demolished as a result of the new 

addition. In the back of the U shaped Piez hall, there will be a walkway connecting Wilbur hall and 

the new addition. The construction of Piez hall extension began as early as April 2011. It is 

anticipated to be complete by April 2013 with an estimated cost of $110 million dollars. The 

building has 6 stories and it stands 64 feet high. The new 210,000 square feet concrete framed 

extension was designed by Cannon Design. The building is designed so that its exterior enclosure 

looks somewhat similar to the existing Piez hall (see Figure 3). The building is decorated with a 

skin of curtain wall. Brick is used in the south side facade. The second and third levels have spaces 

cantilevered slightly out to the west. 

The Piez hall extension has numerous sustainability features to attain LEED Gold Certification. 

The building energy efficient curtain wall with a high R value will reduce heat loss. The mechanical 

system includes a large geothermal heat 

pump with a design capacity of 800 tons will 

be implanted to cool and heat the building. 

Occupied spaces have access to daylight. 

The roof has photovoltaic array, skylight and 

wind turbines. These features together will 

reduce the total energy use of the building to 

47% and save 21% of the energy cost each 

year. 

FIGURE 2: AERIAL MAP FROM BING.COM SHOWING THE 

LOCATION OF THE SITE 
FIGURE 1: SITE MAP SHOWING EXISTING PIEZ HALL AND 

THE NEW EXTENSION (SHADED AREA) 

FIGURE 3: EXTERIOR RENDERING SHOWING THE BUILDING 

ENCLOSURE 
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Structural Overview 

Foundation 

According to the soil report for Oswego County, the proposed site will be suitable for supporting 

the renovation and addition with a shallow spread foundation system.  The maximum net 

allowable pressure on soil is 6,000psf for very dense till layers and 4,000 psf for medium dense 

clay and sand layers. All grade beams, foundation walls and piers will have a concrete strength of 

4000psi while all other footings and slabs-on-grade will have a concrete strength of 3000psi.It is 

estimated that all foundations will undergo a total settlement less than 1 inch. Differential 

settlement is estimated to be less than 0.5 inch.  Details of typical footings are given in Figure 4. 

Basement non-yielding walls have granular backfill with drains at locations where surcharge effect 

from any adjacent live loads may cause problems. These non-yielding walls are designed to resist 

lateral soil pressure of 65pcf where foundation drains are placed above groundwater level. Any 

cantilever earth retaining walls are designed based on 45pcf active earth pressure. All retaining wall 

are designed for a factor of safety equal to or greater than 1.5 against sliding and overturning. The 

frictional resistance can be estimated by multiplying the normal force acting at the base of the 

footing by a coefficient of friction of 0.32. 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 4: TYPICAL COLUMN FOOTING SHOWING REINFORCEMENT 

PLACEMENT 
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Floor System 

The typical floor structure of Piez Hall addition is a cast-in-place flat slab with drop panels. The 

slab thickness of the floors is 12” throughout the entire building with primarily #6 @ 9” o.c top and 

#6 @ 12” o.c bottom bars in 5000 psi strength concrete. 42”x24”concrete beams spans a length of 

46.2’ with 4 #8 @ top and 6 # 10 @ bottom reinforcement bars are placed in the edge of the floor 

slab primary located to support the cantilevered portion of the building in the second and third 

floor. Also, 24”x24” interior concrete beams are placed along the corridor of building to support 

areas where the slab is discontinuous such as stair and elevator shaft locations. A continuous 

50”x10” edge beam each spans a length of 31.5’ is placed on the north side of the south wing 

where the conservatory is connected to the building. The total depth of the floor system is 20”. A 

typical framing plan of the south wing can be found in figure 10 and 11. 

A drop panel is placed in almost every column location to increase the slab thickness in order to 

magnify the moment carrying capacity near the column support as well as resisting punching shear. 

Typical drop panels are 10.5’x10.5’x8” (see Figure 6) 

In the conservatory the structural engineer employed composite steel floor system primary because 

lateral forces is not a concern due to the fact that the conservatory is embraced by the Piez hall 

building. Thus expensive moment connections are not necessary.   

In addition, reinforcements for temperature change are #6 bars at 18” spacing, which is the 

maximum required spacing for temperature reinforcement. Typical steel reinforcement placement 

for the slab is given in figure 5. 

 

FIGURE 5: TYPICAL ONE WAY SLAB SHOWING REINFORCEMENT PLACEMENTS 

 

FIGURE 6: TYPICAL COLUMN STRIP DETAIL WITH DROP PANEL AND EDGE BEAM  
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Framing System 

Typical bay in the new south wing of the building are 31.5’x31.5’. Corridor areas have a bay size of 

10.3’x31.5’. The 10.3’ span is less than two third of its adjacent span of 31.5’. Thus, this limitation 

suspends the use of direct design method. The equivalent frame method will be used to analyze 

the slab.  

Typical columns are 24”x24” square concrete 

columns with eight #8 vertical reinforcing bars and #3 

ties at 15” spacing. The upper east part of the new 

addition is supported by circular concrete columns 

with 30” diameter extending from the foundation to 

the top of second floor. Typical beams are 24”x24” 

doubly reinforced concrete beams with #6 top 

reinforcing bars and #8 bottom reinforcing bars. 

Because beams are framed into slabs, beams are 

treated as T-section beams. Typical reinforcement 

placements for beams are shown in Figure 7. 

 

The planetarium and conservatory in the middle of 

the “U” of building is built with structural steel framing. The floor system is a composite steel deck 

supported by W-shape beams. The sizes of the beams are typically W 14x22, W16x26, and W16x 

31. Columns consist of various kinds of hollow structural steel and W10x33.  Again, a typical 

framing plan of the south wing can be found in figure 10. 

 

 

 

 

 

 

 

 

FIGURE 7: TYPICAL BEAM SECTION 
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Lateral System 

Shear walls and diagonal bracing are the main lateral force resisting system in the Piez hall new 

addition. They are evenly distributed and orientated throughout the building to best resist the 

maximum lateral loads coming from all direction. Typical shear walls are 12” thick and consist of 

5000psi concrete. Shear walls extend from the first level to the top of the roof. Loads travel 

through the walls and are distributed down to the foundation directly. Diagonal bracing are 

concrete struts that framed into concrete beams. They are located on the second to fourth level 

and placed on the sides of the cantilevered portion of the building. Since the building is a concrete 

building, concrete intersection points also serve as moment frames. Together, these elements 

create a strong lateral force resisting system. 

 

 

FIGURE 8: TYPICAL CONCRETE SHEAR WALL  FIGURE 9: TYPICAL CONCRETE DIAGONAL BRACES  
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FIGURE 10: SHEAR WALL LOCATIONS OF A TYPICAL FLOOR 

 

 

 

 

 

 

 



 

 
9 

T
ec

hn
ic

al
 A

ss
ig

nm
en

t 
2 

| 
  
  
  
  

  
  
O

sw
eg

o,
 N

Y 

Roof System 

There are three different kinds of roof system for the Piez hall extension. Steel decks and steel 

beams are used to support the roof for the planetarium. The roof for the cantilever part of the 

third level is designed to let people walk on top of them. Therefore, a fairly thick roof of 10” 

concrete is required. All other roof for the fourth level uses 6.5” thick concrete because they are 

not intended for excessive live load. On top of the roof, there are photovoltaic array, skylights, 

wind turbine and mechanical equipment that contribute to LEED. 

 

Design Codes 

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

 Specifications for Masonry Structures (ACI 530.1) 

 Building Code Requirements for Masonry Structures (ACI 530) 

 Masonry Structure Building Code Commentary (ACI) 

 AISC Specifications and Code (AISC) 

 Structural Welding Code – Steel (AWS D1.1 2002) 

 Structural Welding Code – Sheet Steel  

 Building Code of New York State 2007  

 Minimum Design Loads for Buildings and Other Structures (ASCE 7-02) 

 

Design Codes used for Thesis 

 Minimum Design Loads for Buildings and Other Structures (ASCE 7-10) 

 International Building Code (2009 Edition) 

 Building Code Requirement for Reinforced Concrete (ACI 318-11) 

 Steel Construction Manual (AISC 14th Edition) 
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Materials Used 

Concrete 

Usage Strength (psi) Weight (pcf) 

Footings 3000 Normal 

Grade Beams 4000 Normal 

Foundation Walls and Piers 4000 Normal 

Columns and Shear Walls 5000 Normal 

Framed Slabs and Beams 5000 Normal 

Slabs-on-Grade 3000 Normal 

Slabs-on-Steel-Deck 3000 Normal 

All Other Concrete 4000 Normal 

TABLE 1: SUMMARY OF MATERIAL USED WITH STRENGTH AND DESIGN STANDARD 

 

Steel 

Type Standard Grade 

Typical Bars ASTM A-615 60 

Welded Bars ASTM A-706 60 

Steel Fibers ASTM A-820 Type 1 N/A 

Wide Flange Shapes, WT’s ASTM A992 50 

Channels and Angles ASTM A36 N/A 

Pipe ASTM A53 B 

Hollow Structural Sections 
(Rectangular & Round) 

ASTM A500 B 

High Strength Bolts, Nuts and 
Washers 

ASTM A325 or 
ASTM A-490 

N/A 

Anchor Rods ASTM F1554 36 

Welding Electrode AWS A5.1 or A5.5 E70XX 

All Other Steel Members ASTM A36 UON N/A 

TABLE 2: SUMMARY OF MATERIAL USED WITH STRENGTH AND DESIGN STANDARD 
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Gravity Loads 
 

Dead, live and snow loads are computed and compared to the loads listed on the structural 

drawings. After determining the loads using ASCE 7-10, spot checks on members of the structural 

system were checked to verify their adequacy to carry gravity loads.  

 

Dead and Live Loads 

Although the Structural engineer has given a superimposed dead load of 15psf for all levels, but a 

more conservative and general superimposed dead load of 20psf were used in the calculation. 

Façade, column, shear wall and slab were all taken into account to obtain the overall dead load in 

each level. The exterior wall consists of curtain wall, CMU, precast concrete panels in different 

location. Thus to simplify the calculation, a uniform 30psf were taken as the load of the façade in 

all sides of the building. The overall weight of the building is found to be 29577 kips. This total 

weight is needed to compute the base shear for seismic calculation later on. 

 

Weight Per Level 
Level Weight (kips) Weight (psf) 

1 5293.10 197.67 

2 6449.73 221.54 

3 6246.66 222.84 

4 6246.66 222.84 

Roof 3265.58 121.95 

Total Weight 29577.02  

TABLE 3: DISTRIBUTION OF WEIGHT PER LEVEL AND TOTAL WEIGHT 
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Live Loads shown in the middle column of Table 4 are given by the structural engineer. The 

structural engineer is rather conservative to use all design live load to be 100psf when an 80psf can 

typically be used for educational occupancy. Since this is a University building, typical floor is likely 

to be classrooms which have live load of 50psf as defined by ASCE 7-10. Similarly, public spaces 

can be interpreted as corridor above the first floor which has a live load of 80psf.   

 

Live Load 
Space Design Live Load (psf) ASCE 7-10 Live Load (psf) 

Typical Floors 100 50 

Public Spaces 100 80 

Exit Corridors 100 100 

Stairs  100 100 

Lobbies 100 100 

TABLE 4: COMPARISON OF LIVE LOADS 

 

Snow Loads 

Following the procedure outlined in ASCE 7-10, the result of snow loads were obtained. The 

resulting snow loads were found to be 46psf. This is close to what the structural engineer had 

calculated.  
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Alternative Floor Systems 

In this technical report, three alternative floor systems were compared to the existing floor system. 

Factors such as system weight, depth, cost, construability, impact on architecture, impact on lateral 

system, and impact on foundation between the systems will be compared among each other. The 

result of the comparisons can be found in table 5 at the end.  

It is also worth mentioning that the cost estimate for the four floor systems were based on 2013 RS 

means assemblies cost data. A bay size of 31.5’x31.5’ was used in the calculation, but the cost 

estimate was based on a slightly different bay size. This is done because RS Means does not 

provide an assemblies estimate for the bay size used in this analysis. Therefore, all four floor 

systems used a bay size of 30’x30’ for cost estimate. Moreover, the particular assembly accounted 

for 3000psi concrete, but 5000psi concrete was used in the design. This should not be a problem 

because all other floor systems also accounted for 3000psi concrete in the assembly. Hence, an 

approximate difference in cost between each system can be used in evaluation.  

The following floor systems were compared and discussed 

o Existing two-way flat slab with drop panels 

o Composite steel 

o Pre-cast hallow core  

o Post-tension concrete 

Figure 13 shows a typical bay used to design and analyze the four floor systems. 

 

FIGURE 11: TYPICAL BAY USED FOR DESIGN 
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Two-way Flat Slab with Drop Panels (Existing Floor System) 

The existing floor system of Piez Hall addition is a cast-in-place two-way flat slab with drop panels. 

The system was analyzed to provide a comparative base against other alternative systems. A series 

of spot check on a typical bay, beams, girders and columns were found to be able to carry the 

loads. A typical bay of the existing system can be found in figure 14.  

Advantages: 

Flat plate floor system is known to be highly buildable.  One of the advantages of flat plate system 

is flexibility in room layout. This will allow architects to introduce partition walls anywhere as well 

as given the choice to change the size of a room. Another advantage of flat plate system is the ease 

of construction, which will shorten the total construction time needed to complete the entire 

building. Thus this will lower the total project cost since labor cost will be cheaper due to the 

lowered overall hours workers work in the project. Also, any mechanical and electrical services can 

be mounted directly on the underside of the slab instead of bending them to avoid beams.  

Disadvantages: 

There are only a few disadvantages of a flat plate system. First, it has a relatively high deflection 

compared to other systems, which will require a thicker slab. The weight of the system is also 

heavy, thus bigger columns and foundation is needed.  

Comment: 

The two-way flat plate system used in the Piez hall addition had an overall depth of 20” (including 

drop panels). This system would cost about $17 per square foot. Out of the four systems 

compared, it is by far the most inexpensive system. Given the many advantages and the low cost of 

the system, a two-way flat slab with drop panels was a wise choice for the Piez hall extension. 

 

FIGURE 12: EXISTING TWO-WAY FLAT SLAB OF A 31.5'X31.5' BAY 
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Composite Steel 

A composite system was chosen as the first alternative to the existing floor system. In a typical 

31.5’x31.5’ bay size, the results revealed that a 1.5VL18 composite deck with 2.5” concrete topping 

and spray fiber coating was required to adequately carry the loads and achieve a 2 hour fire rating. 

The beams needed for this composite system were W16x26 with 40 studs per beam (2 studs per 

rib) at 10.5’ on center. The girders required were W24x55 with 24 studs per girder (1 stud per rib) 

spanning a length of 31.5’  

Advantage: 

A composite system could have been chosen for many reasons. A composite system is the light, 

which makes it an advantageous choice. By allowing the concrete to act in compression in the top 

and the steel to act in tension in the bottom, each material is utilized effectively to carry the load.  

Thus members can be sized smaller and lighter. Moreover, it is quick to erect and construct, 

making it perfect if scheduling is tight. As with any other steel framing system, bay sizes are able to 

be increased. 

Disadvantage: 

Despite the advantages of a composite system, there are several flaws as well. Fire-proofing is 

required to be added to the deck, steel beams, and girders to meet the fire rating needed for the 

system. In addition, shear studs must be welded to the beams, which adds additional labor and 

material costs. Also, girders with holes in the web are often necessary to allow mechanical and 

electrical services to go through. However, a hole in the web will lower the load bearing capacity of 

the member. Therefore, a deeper section is needed to compensate for the loss in strength, which 

adds additional depth to the system. 

Comment: 

A composite system analyzed for the Piez hall extension had a 43.2psf total weight and a total deck 

thickness of 4”. However, the system had an overall depth of 28”. This is about 8” deeper than the 

original system, which will result in an increase in total building height of about 32”. This does not 

seen to be a significant disadvantage of the system because an overall height increase of just 32” will 

not add much lateral loads to the building to cause the foundation to fail. Nor it will violate height 

restrictions of the current area.    

The total deflection of the system was found to be about 1.55”, but it was considered to be 

acceptable since it was less than the maximum allowed L/240. It was found that cambering were 

not necessary to minimize deflection. Another concern for this system is that vibration will be 

expected to be greater than the other alternatives, but still at an acceptable range. Further 

calculation is needed to evaluate the need of deeper beam or thicker slab to control vibration. Also 

a composite system will allow the use of wind-bracing system, which is lighter than the shear walls 

in the current system.  
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The cost of a composite system is about $22.75 per square foot. Through analysis, it was found 

that this system is feasible for the Piez Hall extension. Although the cost for a composite system is 

higher than that of the existing system, the lighter weight system and faster construction schedule 

makes up for these disadvantages.   

It is believed that the structural engineer did not choose a composite system due to higher 

deflections and possibly higher vibration. Also, the deeper floor system and higher cost may have 

be the reason for not selecting this system.   

 

 

FIGURE 13: DESIGNED COMPOSITE STEEL SYSTEM FOR A 31.5’X31.5’ BAY 
 

 



 

 
17 

T
ec

hn
ic

al
 A

ss
ig

nm
en

t 
2 

| 
  
  
  
  

  
  
O

sw
eg

o,
 N

Y 

Pre-cast Hallow Core Slab 

The second alternative floor system that was evaluated was a precast hallow core planks on 

concrete girders. This system was designed by referring to the tables in the Nitterhouse products 

catalog. Keeping the original 31.5’x31.5’ bay size, it was found that a 10”x48” hallow core planks 

with 2” concrete topping was needed for the slab. A 20”x20” concrete girder with both 8 #9 top 

and bottom reinforcement bars would be required over a 31.5’ span. The beams parallel to the 

planks were not sized because the load they carry is minimal.  

Advantage: 

Similar to a composite system, a precast hallow core system is quick to erect and construct. It uses 

high strength concrete that is very easy to install, which will speed up the construction process. It is 

capable of carrying large loads and achieves a 2 hour fire rating with a very thin slab.  It is also 

known to be light weight and durable. 

Disadvantage: 

The major disadvantage of a hallow core system is the expensive cost. It has the highest material 

and total cost compared to the other three alternative systems. This kind of floor system also has 

the highest total system depth, which could possibly bring a concern to the zoning requirement for 

total building height. In addition, pre-cast hallow core planks comes in 48 increments, which 

means that the column layout of the building will need to be rearranged. In another words, a 

typical 31.5’x31.5’ bay in the Piez hall extension will need to be adjusted to become 31.5’x32’ in 

order to use a pre-cast hallow core system. 

Comments: 

The total system depth of the hallow core system was 32”, making it the deepest of all. It is about 

12” deeper than the current system. To maintain the existing floor-to ceiling heights, an overall 

increase in building height of about 48” is required. It is preferred not to increase building height 

to a great extent because this would increase mass and surface area of the building, and thus 

influences the seismic and wind forces.    

The estimated cost of this system is about $26 per square foot. Of the four systems, the pre-cast 

hallows core system cost the most. Compared to the current system, this is a $9 per square foot 

increase in cost.  

The investigation showed that the pre-cast hallow core system is not a feasible solution to the Piez 

hall extension due to its high cost. The deep floor system and the need to rearrange column 

layouts are also very unfavorable. Therefore, it will not be investigated further in future technical 

reports. 

 

 



 18 

T
ec

hn
ic

al
 A

ss
ig

nm
en

t 
2 

| 
  
  
  
  

  
  
O

sw
eg

o,
 N

Y 

 

FIGURE 14: DESIGNED PRE-CAST HALLOW CORE SYSTEM FOR A 31.5'X31.5' BAY 
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Post-Tension 

A one-way post tension system was chosen as the third alternative floor system. Three continuous 

bay having two 31.5’x31.5’ exterior bay and a 10.5’x31.5’ interior bay were chosen to analyze. It is 

found that an overall slab thickness of only 9” is required to carry the load. Bonded 

reinforcements were chosen to be #5 at 12” o.c for interior spans and #8 at 12” o.c for exterior 

spans.  9 #5 top bars were placed in top of the slab near the columns where negative moment is 

critical. Normal slab reinforcement is required in a post-tensioned slab because the tendons are 

unbounded to the concrete. 

(32) ½, 7-wire strands with a jacking force of 266kips were distributed evenly in the slab of a width 

of 31.5’. Tendons are placed according to the locations of positive and negative moments in the 

slab. Post-tension tendons need to be in the tension face of the concrete to impose compression 

and cracking control. The strands in the 10.5’x31.5’ interior bay are placed above the neutral axis 

because the shorter span in between two long spans causes a negative moment to exist above the 

neutral axis. 

Advantages: 

A post-tension system usually allow for longer span length and thinner slabs that already has a 2 

hour fire rating. Additionally, it also allows greater crack and deflection control. Moreover, only 

very simple concrete formwork is necessary to construct a flat plate system. Since the system is a 

flat plate, it will result in a uniform flat ceiling that is convenient for mechanical and electrical 

services as well as maintaining most of the advantages given by the existing two-way flat slab system. 

Disadvantages: 

There are few disadvantages to use a post-tension system. For one, anchoring devices and grouting 

equipment are required to tighten the post-tension tendons. This will add to the cost and time of 

the project. Additionally, punching shear and future slab cutting must be thoroughly addressed 

since it is one of the most critical failures for flat plate post-tension system.  

Comments: 

The post-tension system was estimated to have a cost of about $18 per square foot. Although this is 

slightly more than the current system, it is still consider within a feasible cost range. However, the 

thin and light weight slab of this system makes it an attractive alternative, which will potentially 

decrease the overall building height and column size.  

New consideration and design principles will be introduced in the future technical report. A 

decision will need to be made between using a two-way post-tensioned flat slab with drop panels 

and a one-way slab using post-tensioning girders. The two-way post-tensioned flat slab with drop 

panels seems to be a reasonable alternative to the current system due to the current column layout 

of the Piez hall addition.  
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FIGURE 15: DESIGNED POST-TENSIONED SLAB FOR A 31.5'X31.5' BAY 
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Criterion 

 

Floor Systems 

Two-Way Flat Slab 
with Drop Panels 

 
Composite Steel 

Pre-Cast Hallow 
Core 

 
Post-Tension  

 
Cost (USD/SF) 

 
$17 

 
$22.75 

 
$26 

 
$18 

 
Weight (psf) 

 
170 

 
43.2 

 
68 

 
137 

Slab Thickness 
(inches) 

 
12 

 
4 

 
12 

 
9 

Floor Depth (inches)  
20 

 
28 

 
32 

 
17 

 
Architectural Impacts 

 
No impacts 

Increased Depth 
may cause problem 

May need to 
rearrange column 

layouts 

 
May reduce depth 

 
Fire Protection   

 
2 Hour 

2 Hour – Spray 
Fiber 

 
2 Hour 

 
2 Hour 

Foundation  
Impact 

 
No impacts 

May Reduce 
foundation size 

May slightly reduce 
size 

May slightly reduce 
size 

 
Lateral System Impact 

Shear walls/diagonal 
braces 

Steel 
braces/moment 

frames 

Shear walls/diagonal 
braces 

Shear walls/diagonal 
braces 

 
Deflection (inches) 

 
1.20 

 
1.55 

 
1.25 

 
Minimal 

 
Vibration 

 
Average 

 
Poor 

 
Average 

Average due to thin 
slab 

 
Constructability 

 
Easy 

 
Medium 

 
Easy 

 
Medium 

 
Lead Time 

 
Short 

 
Long 

 
Short 

 
Medium 

 
Feasibility 

 
Yes 

 
Yes 

 
No 

 
Yes 

TABLE 5: SUMMARY OF THE FOUR SYSTEMS 
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Conclusion 
 

This technical report is prepared to provide several possible alternative floor systems that can be 

used in the Piez hall extension. The existing system, a two-way flat slab with drop panels, was 

compared to a composite steel deck, a pre-cast hallow core planks on concrete girder, and a one-

way post-tensioned slab. The criterion for this comparison included cost per square foot, system 

depth, weight, deflection, vibration, impact on lateral system, impact on foundation, impact on 

architecture, constructability, fire protection, and lead time. It is desirable to minimize the cost, 

weight, and the overall height of the building. 

The existing two-way flat slab was the least costly system, but also the heaviest system. The floor 

system contained many advantage included flexibility in room layout, ease of construction, and 

good coordination of trade. It is verified to be a good choice for the Piez hall addition.      

Composite steel is the lightest system of them all. It is also easy to erect and construct, which may 

drastically reduce the project schedule. However, the additional cost is relatively high and the 

system depth was also the largest compared. The composite steel shall be considered a feasible 

option, but it is not as good as the current system or the post-tension system.    

Through comparison, the result showed that a pre-cast hallow core planks on concrete girder will 

be an uneconomic and inefficient alternative system to the Piez hall addition. The post-tension and 

the existing two-way flat slab are the most attractive systems found through evaluation.  

Out of all the alternatives, the post-tension concrete system is the most comparable to the original 

system. With this system, the building weight will decrease as well as the total depth. Additionally, 

it will maintain most advantages given by the existing system. One major disadvantage with the 

post-tension system is the construction difficulty associated with the post-tensioning process and the 

lack of adaptability to future change as well as the additional cost per square foot. However, the 

advantages for this system compensate for the drawbacks, and hence it is considered to be a viable 

option.      

In future technical reports, the author will investigate further into the existing flat slab and the post-

tension system. A decision will be made between a two-way post-tensioned flat slab with drop panel 

and a one-way slab on post-tensioning girder. These systems will be examined for their impact on 

the overall system of the Piez hall addition.  
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Appendix A: Composite Steel Calculations 
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Appendix B: Pre-cast Hallow Core Calculations 
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Appendix C: Post-Tensioned Slab Calculations 
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Appendix D: Cost Analysis  

 



 46 

T
ec

hn
ic

al
 A

ss
ig

nm
en

t 
2 

| 
  
  
  
  

  
  
O

sw
eg

o,
 N

Y 

Appendix E: Typical Plans 
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