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EXECUTIVE SUMMARY 

In this technical report, the existing floor system of the Fairfield Inn and Suites is analyzed, 
and alternative floor systems are designed and discussed to determine the viability of each 
system. Currently, the floor system used in the Fairfield Inn and Suites is a hollow-core 
precast concrete plank floor which is adequately designed to handle the criteria for the 
building. The technical report looked at the following alternative floors systems for the 
Fairfield Inn and Suites: 
 

1. Hollow-core precast concrete plank floor on steel framing 
2. Non-composite steel system 
3. Two-Way post tensioned slab 

 
The existing hollow-core precast plank system sits on load bearing masonry which allows 
for an 8” slab thickness, assumed to be designed by the PCI Design Handbook. This system 
is light weight and takes advantage of using larger spans without the use of columns 
throughout the entire building. The hollow-core precast plank system on steel framing was 
designed using the PCI Design Handbook to determine a 6” concrete slab with 2” topping 
was necessary to carry the loads of the building. The steel girders were designed by taking 
into account the deflection caused by the live loads of building and using the AISC Steel 
Manual to determine the W18x35 sized members. The non-composite steel system was 
designed using the AISC Steel Manual and Vulcraft Steel Floor Deck guide. The preliminary 
design consists of a 2C18 metal deck under a 4.5” concrete slab. The supporting girders and 
beams were determined to be W21x48 and W10x12. The two-way post tensioned slab was 
determined to have a preliminary 7” slab with 12 tendons uniformly distributed in the long 
direction and 13 tendons banded in the short direction. Due to a small number of tendons 
in each direction, it may suggest that the slab thickness is conservative and in further 
investigation may find an even thinner slab thickness.    
 
The advantages and disadvantages are discussed for each floor system, and ultimately the 
existing floor system is the best choice for this type of construction. But, through 
comparison of the alternate systems it was determined that the two-way post tensioned 
slab may be the most feasible system under further investigation, as it would hardly alter 
the existing building conditions and gives a slab thickness of 7”, thinner that the existing. 
The steel framing system and hollow-core plank system on steel would alter the floor-to-
floor height too drastically, as the new floor depth for each system would be approximately 
25”. Each of these alternative systems and the structural system of the building, as a whole, 
can be seen through detailed descriptions and diagrams, as well as, the materials and codes 
used in the actual design of the floor systems. Building layout and detailed calculations for 
each analysis performed can be found in an Appendix at the end of the report. 
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INTRODUCTION: Fairfield Inn & Suites 

Fairfield Inn and Suites is a 10-story hotel. The hotel is located in the heart of Pittsburgh 
within walking distance to downtown Pittsburgh, Heinz Field (football stadium), the new 
Rivers casino, plus many other Pittsburgh attractions. The hotel’s closest attraction, 
directly across the street, is the Pittsburgh Pirates baseball stadium, PNC Park. Being in 
such a prime location, this hotel with accommodate thousands of guests visiting the area 
throughout the year making it an essential addition to the community. 
 
The hotel occupies 135 guest rooms in addition to an indoor pool and fitness center for its 
guests. There will be a variety of typical king/queen size rooms to king/queen suites to 
satisfy the needs of all guests. Guests to the hotel will enter into an 18’ lobby off of Federal 
St. where the main entrance exists. The lobby consists of a large reception desk for check-
in/out, a breakfast area, and a large seating area featuring a cherry finished wood fireplace. 
The hotel holds a basement below grade that consists of the electrical, mechanical, and 
maintenance rooms, along with the laundry room and break room for employees.  
 
The façade of the building is similar for all views. Cast-stone decorates the exterior levels 
one thru four. Brick veneer than extends to the roof of the building. As one approaches the 
18’ lobby entrance a glass curtain wall system surrounds the entrance doors and extends 
above the entrance two stories adding verticality to the building. The entrance is then 
emphasized by a large steel supported, tempered glass awning shading the lobby. On street 
level, the lobby is lined by additional high glass windows also shaded with smaller glass 
awnings.  From the highway that passes the buildings north façade, one will notice the 
hotel by its large illuminated sign placed inside a 56’x18’ bond-face brick detailed rectangle 
accenting this view. 
 
The structural system for the hotel is primarily hollow-core precast concrete plank floors 
on load bearing masonry walls, while shear walls resist the lateral forces against building. 
Steel transfer beams at the second floor transfer the loads of the load bearing walls to 
columns supporting the 18’ lobby. The ground floor is a concrete slab on grade that 
transfers the gravity loads of the building to a foundation system that is composed of auger 
cast piles and steel grade beams. 
 
The purpose of Technical Report 2 is to take a closer look at the existing floor system of the 
Fairfield Inn and Suites. Alternative floor systems were also designed and analyzed to fit 
into the existing building conditions. A comparison is given in regards to each floor 
system’s framing and structural slabs designed to determine which floor system is best 
suited for the building’s structural system by weighing the pros and cons of each floor.  
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STRUCTURAL SYSTEM 
 
Foundation 
 
A geotechnical soils report was conducted for the Fairfield Inn and Suites site on November 
27, 2007 by Construction Engineering Consultants. In the study, it was found that the 
typical soil found on site is brown silt, clay, and sand. The reported water level was 
approximately 25’-0” on site. The depth of the basement is 12’-8” below grade, therefore 
there should not be a concern regarding the uplift pressures on the foundation due to the 
water level. Due to the moderate depth to bedrock and precaution taken in regards to 
water level, the deep foundation system consists of auger cast friction piles and grade 
beams. With the foundation not extending below 33 ft., the net allowable bearing pressure 
on site is 200 psf. 
 
The ground floor rest on a 6” concrete slab which is 5 ksi normal weight concrete (NWC). 
The slab increases in thickness from 6” to 12” within the core shear walls where the 
elevator pit and area well are located. The slab reinforcement consists of W/ 6x6-
W1.2xW1.2 welded wire fabric and #5 bars located 12” o.c. top and bottom and each way. 
The slab depth is approximately 12’-8” below grade, while the elevator pit extends to 17’-5” 
below grade. 
 
The piles extend 12’-8” deep below grade and are spaced approximately between 26’ to 31’ 
apart (refer to Appendix A). The typical size of the pile caps 
is a 7’-6” square approximately 4’ deep with four 16” 
diameter piles per cap. The core shear walls incasing the 
stairs and elevator have additional rectangular pile caps and 
piles for more support. Pile caps are reinforced with #8 bars 
at 6” o.c. The typical column piers extending from the pile 
caps are composite 24”x24” columns with horizontal ties 
and vertical bar reinforcement. (see Figure 1.1) 
 

Grade beams run between pile 
caps transferring the loads from 
the façade and interior shear 
walls to the foundation (refer to Figure 1.2). Depth of beams 
ranges between 36” and 48” depending on location. 
Reinforcement and size varies per grade beam. 
 
 
 
 

 
 
 

Figure 1.1 

Figure 1.2 
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Floor System 
 
Fairfield Inn and Suites typical floor system is a precast concrete plank floor with a 
thickness of 8” untopped. The hollow core concrete plank floor allows for the building to be 
supported without the use of columns on floors two thru ten and longer plank spans. 
Concrete compressive strength for floors is f’c=5000 psi. The typical span of the precast 
plank floors are 31’-0” and 26’-0”. The floor systems supported by load bearing concrete 
masonry walls.  
 
The floor system for the first floor is a combination between 4” slab on grade and the 8” 
precast concrete plank floor. There is no basement below the first floor running along the 
south wall and the entrance on the west wall of 
the building (see Figure 2.1). Due to a pool 
being located in this area, the hollow core of 
the typical plank floor would not be sufficient 
in supporting the weight of the pool and lobby 
live loads. Therefore, the floor system is a 4” 
slab on grade with W/6x6-W1.4xW1.4 weld 
wire fabric reinforcement. 
 
 
Since the floor system is a precast plank floor, 
there are a limited number of steel beams 
girders throughout the structure. These 
transfer beams range in size from W 33x118 
to W 40X149.With no columns to support 
floors two thru ten, the majority of the beams 
present are transfer beams on the second 
floor that transfer loads from the floors above 
to the columns extending from the pile caps 
and thus transferring all loads to the foundation system. The transfer beams run along the 

back of the elevator shafts from the west wall to 
the east wall, and along the back of south wall of 
stair B extending from the west wall to the east 
wall (see Figure 2.2). Transfer beams range in size 
from W 33x118 to W 40x149. Girders run along 
the first floor supporting mechanical equipment 
loads and tying into the beams and shear walls 
supporting the first floor. Girders and beams 
throughout the building are non-composite 
systems.  
 
The roof system and smaller high roof system are 
the same use the same 8” untopped precast 

Figure 3.1: Partial First Floor Slab 

Figure 2.2: Second Floor Transfer Beams 
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concrete plank floor. W8x28 beams run along the shear walls inclosing the elevator and 
stair shaft while W8x18’s extend outward from the corners of the shear walls inclosing the 
shaft. Hoist beams support the top of the elevator shaft in high roof system. There are a 
total of six drains located on the roof for the drainage system. (refer to Appendix A) 
 
Columns 
 
The only columns used in the Fairfield Inn and Suites are the ones 
extending from the pile caps to the second floor supporting the 18’ first 
floor. The columns range in size from W10x100’s to W 12x120’s depending 

on location. All columns connect into the pile caps where the weight 
each column supports transfers the load down to the foundation (refer 
to Figure 3.1). The base plates are ½” thick and typically 14”x14”. Each 
plate utilizes a standard 4 bolt connection using 1” A325 bolts.  

 
Lateral System 
 
The lateral system for the Fairfield Inn and Suites is a combination of ordinary reinforced 

concrete masonry shear walls. The exterior shear walls are 10” concrete masonry and the 

core shear walls are 8” concrete masonry. The core shear walls surround the staircases and 

elevator shaft. On floors two thru ten, two additional load bearing masonry walls extend 

from the west wall to the east wall running 

along the south wall of staircase B and the 

north wall of the elevator shafts (see Figure 

4.1). Shear walls supporting the ground floor 

to the fourth floor support a compressive 

strength of f’c=8000 psi. All other shear walls 

support a compressive strength of f’c=5000 

psi. The typical reinforcement in both the 10” 

and 8” shear walls is #5 bars at 16” o.c., 24” 

o.c., or 32” o.c. with bars centered in wall and 

solid grout wall.  

The wind and seismic loads, as well as gravity 

loads, reach the foundation by first traveling 

through the rigid building diaphragm (floor 

system) to the load bearing walls. From there 

the loads carry through the transfer beams 

and girders which connect to the columns at second floor. All loads travel in the columns to 

the basement level and into the auger cast piles and grade beam foundation. This load path 

is governed by the concept of relative stiffness. 

Figure 3.1 

Figure 4.1: Lateral Shear Wall System 
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CODES AND REQUIREMENTS 

 
Various references were used by the engineer of record in order to carry out the structural 
design of the Fairfield Inn and Suites: 
 

 The 2006 International Building Codes as amended by the city of Pittsburgh 
 

 The Building Code Requirements for Structural Concrete (ACI 318-05), American 
Concrete Institute 
 

 Specifications for Structural Concrete (ACI 301-05), American Concrete Institute 
 

 The Building Code Requirements for Masonry Structures (ACI 530), American 
Concrete Institute 
 

 Specifications for Masonry Structures (ACI 530.1), American Concrete Institute 
 

 PCI Design Handbook  – Precast/Prestressed Concrete Institute 
 

 Specifications for Structural Steel Buildings – Allowable Stress Design and Plastic 
Design (AISC), American Institute of Steel Construction 
 

 Minimum Design Loads for Buildings and Other Structures (ASCE 7-05), American 
Society of Civil Engineers 
 

 RS Means Assemblies Cost Data 
 

 RS Means Facilities Construction Cost Data 
 

 Live load deflection criteria used: ≤ l/360 
 

 Total load deflection criteria used: ≤ l/240 
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GRAVITY LOADS 
 
The gravity load conditions determined by ASCE 7-05 are provided for reference: 
 
Dead Loads: 

 
Live Loads: 
 

Description 
 

Design Load Used By 
Engineer 

ASCE 7-05 

 
Public Areas 

 

 
100 psf 

 
100 psf 

Lobbies 
 

100 psf 100 psf 

First Floor Corridors 
 

100 psf 100 psf 

Corridors above First Floor 
 

80 psf 80 psf 

Private Hotel Rooms 
 

40 psf 40 psf 

Stairs 
 

100 psf 100 psf 

Roof 
 

75 psf 20 psf 

Mechanical 
 

150 psf 150 psf 

 
 
 
 

Concrete 
 

150 pcf 

Steel 
 

490 pcf 

Partitions 
 

15 psf 

MEP 
 

10 psf 

Finishes and Miscellaneous 
 

5 psf 

Roof 20 psf 
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FLOOR SYSTEMS 

EXISTING: Hollow-core precast concrete plank on load bearing masonry 

Material Properties 

Concrete:  4’-0”x8” untopped 

f’c = 5,000 psi 

f’ci = 3,500 psi 

Tendons:  76-S 

fpu = 270,000 psi 

Loadings: Dead (self weight) = 56 psf 

Live = 40 psf 

Superimposed = 25 psf 

Description 

The hollow core precast concrete plank system 

spans distance of 26’-0” for the particular section 

of the building shown in Figure 5.1 and the 4’-0” 

wide planks run the entire length of the floor. In 

regards to the analysis of this floor system, an 

interior section of 26’-0”x13’-5” bay was used as 

shown in Figure 5.1. The plank floor system is 

framed into a load bearing masonry walls that 

distribute the weight of the precast concrete floor.  

The planks that were designed for the building are 8” 

thick planks un-topped.  Unable to retrieve the actual 

design method of the planks from the manufacture, 

the design assumption was made that the planks 

were designed using the PCI Design Handbook. In 

order to achieve the 26’-0” span of the planks, 76-S 

strands were used within the hollow core panel. This 

relates to the designation of the number of strands 

(7), the diameter of the strands in 16th (6), and that 

the strands are to be straight throughout the panel. The assembly of this panel can hold a 

service load of 95 psf which exceeds the total load calculated of 80 psf. The total load is a 

Plank Floor 

26’-0” 

Figure 5.1 – Hollow-core plank floor 
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combination of live loads, superimposed dead loads, and an additional 10 psf for untopped 

members. Supporting calculations may be found in Appendix B. 

Advantages 

One of the greatest advantages to using the precast hollow core plank floor system is the 

time efficiency that it allows. The precast concrete does not require the curing time that 

concrete that is cast-in-place requires, allowing for it to be installed much quicker. This 

leads to a faster construction schedule and ultimately lower overall project cost. The typical 

span of a hollow-core system tends to be greater and has a greater loading capability 

increasing the size of the basic structural grid. Along with a longer span, the floor depth of 

the precast planks is much shallower allowing for the most efficient use of the floor-to-floor 

heights. With the plank floor system resting on the loading bearing masonry walls, the 

entire system is concrete, which is a good sound-insulating material and fire-resistant 

without any fire proofing required.  

Disadvantages 

The most relevant disadvantage of using the hollow core precast plank system is that 

precast concrete requires more upfront planning. The faster construction schedule could 

be counteracted by prolonged time in the design process for precast design. 
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ALTERNATIVE #1: Hollow-core precast concrete plank on steel 

Material Properties 

Concrete:  4’-0”x6” with 2” topping 

f’c = 5,000 psi 

f’ci = 3,500 psi 

Tendons:  96-S 

fpu = 270,000 psi 

Loadings: Dead (self weight) = 74 psf 

Live = 40 psf 

Superimposed = 25 psf 

Description 

The hollow-core precast concrete plank on steel 

system is very similar to the existing floor 

system of the building. This system would 

dismiss the use of the load bearing masonry 

walls. The existing columns that run from the 

foundation to the second floor would further be 

extended to run through all floors of the 

building. These columns were not analyzed and 

designed for the conditions of the alternative floor system 

in this report, as they are part of the lateral system and will be discussed at a later time. 

The planks will span distances of 26’-0” and 31’-0”, while the widths of the panels are in 4’-

0” increments.  Since the existing floor system uses load bearing masonry walls to support 

the panels, there is no set dimension for the size of the bays. The columns that do extend 

from the foundation to the second floor are spaced at a minimum 10’-5” to a maximum 13’-

5” apart, which when extended through all the floors, would give the building its bay sizes. 

In regards to this analysis, since the panels are in 4’-0” increments, an interior bay size of 

26’-0”x16’-0” is designed as seen in Figure 6.1. 

In order to keep with the existing slab depth of 8”, a 6” plank with 2” topping was selected 

using the PCK Design Handbook. In order to achieve the 26’-0” plank span, strands of 96-S 

were used within the hollow-core panel. The designation relates the number of strands (9) 

with the diameter of the strand in 16ths (6/16”). The strands are to be straight, as 

determined by the S. The design of this plank system is capable of holding a capacity of 82 

Figure 6.1 – Hollow-core planks on steel 
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psf. This exceeds the value of the total load 80 psf, determined by the live load, 

superimposed loads, and dead load of a 2” topped concrete plank member. 

The steel members that the precast concrete planks will frame into were designed using 

the American Institute of Steel Construction manual (AISC). Girders were determined to be 

W18x35 members. W10x12 beams can be used parallel to panels to add stability to the 

floor system. Supporting calculations for this floor system can be found in Appendix C. 

Advantages 

The hollow-core precast concrete plank system on steel has numerous benefits. The system 

as a whole is recognized as a LEED rated system, which for many projects and buildings 

today, it is necessary to be LEED approved. The light weight of the hollow-core precast 

concrete allows for larger bay sizes, as well as typical girder sizes to support the live and 

total loads from deflection. With no curing time of the precast concrete, the floor system 

can be constructed year round allowing for faster construction of the project. This system 

is also durable and low maintenance, reducing future costs for the owner.  

Disadvantages 

Along with the advantages, there are several disadvantages with the plank system on steel. 

The main disadvantage is the decrease in floor-to-floor height. The decrease is due to the 

deeper floor system caused by the W18x35 steel girders that support the planks. The floor 

depth would increase from 8” (existing floor system) to 25.7” (the 17.7” depth of girder + 

8” precast concrete). This would present a problem if the building is located in an area 

where building height is limited. Not only would the precast concrete produce extra lead 

time in the design process as mentioned previously, but the steel would need upfront 

planning. The fabrication, detailing, and transportation of the steel could increase the lead 

time. The steel also would require spray fireproofing to obtain the appropriate fire rating. 

All these factors could increase the cost of the overall project.   

Feasibility 

In Pittsburgh, the building height limit is 11 stories, and the building currently occupies 10 

stories, therefore this system could still exist within the boundary conditions for this 

building at its current location. Depending if this system could dramatically impact the pace 

of the construction, leading to a faster construction schedule, this system could be a likely 

candidate for further investigation. With the faster construction schedule, the money saved 

could account for the few cost disadvantages this system posses’ in its use for the Fairfield 

Inn and Suites.  
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ALTERNATIVE #2: Non-Composite Steel Framing 

Material properties 

Concrete:  4.5” slab 

2.5” topping 

f’c = 3,000 psi 

Steel:    fy = 50,000 psi 

Reinforcement:  fy = 60,000 psi 

Metal Deck:   2C18 – 3 span 

Loadings:  Dead Load (self weight) = 45 psf 

Live load = 40 psf  

Superimposed = 25 psf 

 

 
Description 
 

The typical bay sized used to design a 
non-composite floor system is a 26’-
0”x13’-5”. This was chosen because in 
order for this system to work for the 
building, the existing columns would 
need to extend to the roof. As to not 
alter the building too much, the spacing 
for the columns would remain the same 

for the building, although the column sizes 
would probably change. At this point, column design was not completed. Ultimately, this is 
what determined the bay size analyzed. Intermediate beams would be spaced equally at 8’-
8” as seen in Figure 7.1.  
 
A 2C18 non-composite Vulcraft deck is used to accompany a 4.5” concrete slab. For the 
normal weight concrete slab with a 2.5” topping, the deck is able to span 12’-4” unshored 
giving a 3 span condition. This well exceeds the 8’-8” spacing used for this design. The size 
of the steel girders and beams were designed according to the American Institute of Steel 
Construction manual (AISC). The determined size of the steel framing can be seen in Figure 
7.1. The size of the members designed and the slab thickness satisfies the load and 
deflection limits of the entire system. Supporting calculations for the steel framing and 
concrete slab can be found in Appendix D. 
 
 

Figure 7.1 – Steel Framing 
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Advantages 
 
The most beneficial advantage of the non-composite steel is the quick erection of this 
system, speeding up the overall project construction. The non-composite system requires 
no formwork and therefore reducing the labor of the layout.  Since the decking spans 12’-4” 
during un-shoring construction, no shoring is necessary.  The absence of shear studs that a 
composite system would require lowers the cost of the project as well. Additionally, there 
is flexibility in the system when it comes to laying out our building systems throughout the 
building.  
 
Disadvantages 
 
Once again, the depth of the steel beams will reduce the floor-to-floor height in the 

building. The girder size designed is a W21x48 creating a 25.2” floor system depth 

including the 4.5” concrete slab on deck. This would either adjust the entire height of the 

building, adding additional costs to the owner, or it would reduce ceiling heights giving the 

hotel rooms a tighter feel. The self weight of this floor system is also substantially larger 

than that of the existing system. This could cause an increased loading on the framing 

members in flexure, which in turn could raise the cost of materials for the floor system. 

Lead time is also a factor in working with steel due to steel needing fabrication, detailing, 

and transportation to the project. With an all steel framing system, fireproofing would be 

necessary to obtain an approved fire rating for the building. With the occupancy of the 

building being a hotel, the rooms need a certain amount of privacy and steel materials are 

not known to be sound-insulating materials, therefore extra sound insulation may be 

necessary in the walls, ceilings, and floors, to keep the noise entering and exiting each guest 

room down. 

Feasibility 
 
Ultimately, after looking at the advantages and disadvantages of the non-composite system, 
it seems the disadvantages outweigh the advantages. Therefore, use of the this system in 
the Fairfield Inn and Suites is not likely, due to the decrease in floor-to-floor height and the 
additional costs that may be present, and no further investigation is necessary.  
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ALTERNATIVE #3: Two-Way Post Tensioned concrete slab 
 
Material properties 
 
Concrete:  7” slab (NWC) 

f’c = 5,000 psi 

f’ci = 3,000 psi 

Rebar: fy = 60,000 psi 

Tendons:  unbonded 

½” ø – 7 wire strands 

Apt = 0.153 in2  

fpu = 270,000 psi 

Loadings: Dead (self weight) = 87.5 psf 

Live = 40 psf 

Superimposed = 25 psf 

Description 
 
Through the design of a two-way 
post tensioned slab, a typical bay 
size of 26’-0”x23’-0” was used as 
seen in Figure 8.1. The preliminary 
slab thickness of 7” was 
determined by the slab/depth ratio 
of 45. Conservatively, the 
slab/depth ratio of 40 would give a 
slab thickness of 8”, but in order to 
exceed to advantages of the 
existing floor system, a thinner slab 
thickness of 7” was designed. 
Columns were not analyzed in this 
study with the new alternate floor 
system, but the design assumptions 
made in this analysis use the existing column 
conditions for the building structure. The 
existing load bearing masonry walls that support the current floor system would not be 
necessary in the building with this floor system because there would be columns extending 
from the foundation through all floors. 
 
Assuming the direct design method, 12 uniform tendons were required in the long 
direction and 13 banded tendons necessary in the short direction with a resistance of 26.6 

Figure 8.1 – Two-Way Post Tensioned Slab 

Two-Way Post Tension before pour concrete 
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kips/tendon. The banded tendons in the short direction and uniformly distributed tendons 
in the long direction works well with this type of construction in regards to the placement 
of tendons at openings. The only large opening in this bay would be the core elevator and 
stair shafts located within shear walls. In addition to the unbonded tendons, reinforcement 
was necessary at the interior and exterior supports and ends of the spans. Supporting 
calculations can be found in Appendix E. 
 
Advantages 
 
The two-way post tensioned slab has many advantages.  The thin floor allows for an 
increase in floor-to-floor height. The thinner slab reduces the amount of concrete needed 
and can reduce the overall building weight. In turn, this reduces the foundation load and 
can be a major factor in areas where the soil can’t support a heavy building. The post 
tensioning allows for longer clear spans while the slab can still carry large live loads. The 
existing building design consists of load bearing masonry walls and transfer beams that 
carry the weight to the columns down to the foundation, but post tensioning slabs would 
neglect the use of the load bearing walls completely and could reduce or neglect the use of 
transfer beams throughout the structure. The rigidity of the post tension limits the effects 
of vibration in the structure, while the tendons in the slab reduce floor deflection. The 
reduced amount of concrete and transfer beams in the structure, would impact the overall 
cost of the project dramatically.  
 
Disadvantages 
 
The two-way post tensioned slab can be very labor intensive and potentially dangerous. 
This type of system requires people who have experience with its construction. In the 
construction of a post-tensioned slab, the tendons require jacking to meet the require 
strength. If the tendons are jacked improperly or place incorrectly, before the concrete is 
poured, a tendon could snap and rupture through the concrete. This would put a delay in 
the construction of the slab, in addition to the curing time required for the concrete. Once 
the concrete is poured, it is very difficult to cut openings into the system because there is a 
chance a stressed tendon could be cut, altering the design of the slab reinforcement.  
 
Feasibility 
 
The use of a two-way post tensioned slab is a possibility. The use of this system in the 
Fairfield Inn and Suites could reduce the overall building weight and could eliminate the 
use of the load bearing masonry walls and transfer beams. The drastic reduce in cost of the 
project would ultimately outweigh the concerns in the construction of the system. This 
design is a realistic alternative system for the building and further investigation may prove 
it is better suited for the building than the existing floor system.   
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OVERALL SYSTEM COMPARISON 
 
 
COMPARISON 
CRITERIA 

PRECAST PLANK 
ON LOAD 
BEARING WALLS 

PRECAST PLANK 
ON STEEL 
FRAMING 

NON-COMPOSITE 
STEEL FRAMING 

TWO-WAY POST 
TENSIONED 
CONCRETE SLAB 

Slab Self Weight 56 psf 74 psf 45 psf 87.5 psf 

Slab Depth 8” 8” 4.5” 7” 

System Depth 8” 25.7” 25.2” 7” 

Deflection 1.15”< 1.3” 0.360”<0.675” 1.19”<1.30” Further study 
necessary 

Vibration Further Study Further Study Poor Good 

Fire-Rating 2 hour 1.5 – 2 hour 1.5 – 2 hour 2 hour 

Fire Protection None Spray Spray None 

Impact on 
Building Design 

Existing Reduces floor-to-
ceiling height 

Reduces floor-to-
ceiling height 

Increases floor-to-
ceiling height 

Constructability Easy Easy Easy Hard 

System Cost* $12.80/SF $23.36/SF $32.50/SF $19.85/SF 

Feasibility Yes Yes No Yes 

 
*The system cost is a rough estimate using RS Means Assemblies Cost Data and RS Means 

Facilities Construction Cost Data 
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CONCLUSION 
 

In analyzing the existing floor system of the Fairfield Inn and Suites, a better understanding 
of the design decisions was formed. Designing alternative options for the floor system of 
the Fairfield Inn and Suites, allowed me to understand why certain design considerations 
were taken into account when designing the building.  
 
After comparing each alternative floor system with the existing system, it was concluded 
that the existing floor system is the most efficient in construction time, cost, and physical 
properties for the Fairfield Inn and Suites. However, some of the alternate systems may be 
a realistic solution for the building as well. A two-way post tensioned slab offered a thinner 
floor thickness even though it is a heavier system and it is has a very intense and involved 
construction process. The hollow-core precast plank on steel offers a design that is 
consistent with the existing system. It is still a light weight system that is time efficient at a 
low cost. The down fall is, with the addition of the steel beams, the floor depth increases 
from 8” to 25” sacrificing the floor-to-floor height. A non-composite steel framing system 
presented the same increase in floor depth for the system. This system is also the most 
expensive system to construct and is a much heavier system. Overall, this system is the less 
likely alternative solution for the Fairfield Inn and Suites. 
 
The most likely alternative system for the Fairfield Inn and Suites, other than its existing 
system, is the two-way post tensioned slab. This system created a thinner overall floor 
depth being very effective for the building. This system is very cost effective to save the 
project money. The tendons throughout the slab help carry additional live load while 
limiting deflection and reduce vibration in the system. The system would alter the lateral 
system of the building because it eliminates the use of the load bearing walls by using 
columns, but this could also eliminate the transfer system throughout the building; 
reducing the overall use of steel and additional fireproofing that would be necessary for the 
steel beams.  
 
Concrete systems are common in construction practices for midrise hotels; therefore it is 
logical that a concrete system would be more applicable and feasible for the Fairfield Inn 
and Suites comparison. Please refer to the following appendices for detailed calculations 
and analysis of each floor system designed for the Fairfield Inn and Suites. 
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APPENDIX A 
 

 Building Layout 
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Foundation Plan 

 

Basement Plan 
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First Floor Framing Plan 

 

Second Floor Framing Plan 
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Third thru Tenth Floor Framing Plan 

 

  

Roof/Penthouse Roof Plan 
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APPENDIX B 
 
Existing Floor System:  
 
Hollow-core precast concrete plank system on load bearing masonry  
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Hollow-Core Precast Concrete Plank Floor
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APPENDIX C 
 

Alternative Floor System #1: 
 
Hollow-core precast concrete plank system on steel framing 
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Hollow-Core Precast Concrete Planks
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APPENDIX D 
 

Alternative Floor System #2: 
 
Non-composite Steel Framing 
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APPENDIX E 
 

Alternative Floor System #3: 
 
Two-Way Post Tension Concrete Slab 
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