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Executive Summary 
 

Technical Assignment 2 is the pro-con structural study of alternate floor systems.  The 
purpose of this report is to pick various other floor systems other then the one provided and 
compare the advantages and disadvantages of them.  Many different factors are going to be 
taken into consideration.  Some of these factors include; cost, weight, ease of construction, 
floor-to-floor height, fire ratings, material benefits, and structural benefits.  The alternative 
floor systems are chosen based on typically used systems in low-rise multi dwelling units.   

 
The 6 alternate floor systems analyzed are: 

Existing – Hollow core precast planks. 
1. Non-composite beam with composite metal deck and slab 
2. Open web steel joists with composite metal deck and slab 
3. Precast pre-stressed double tees (with interior bearing wall removed) 
4. Precast pre-stressed double tees (with existing bay size) 
5. One way concrete joist system (with interior bearing wall removed) 
6. One way concrete joist system (with existing bay size) 

 
It was concluded that the existing floor system is the most efficient for the building design 

because of the follow: 
1. Fire rating was not achieved by systems 1 and 2 
2. All the alternate systems increase the building height. 
3. System 5 had a much higher dead load for the slab. 
4. System 2 may have large vibrations which will affect serviceability. 
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2 Existing Floor System 
 

Technical Assignment 2 is the pro-con structural study of alternate floor systems.  The 
purpose of this report is to pick various other floor systems other then the one provided and 
compare the advantages and disadvantages of them.  Many different factors are going to be 
taken into consideration.  Some of these factors include; cost, weight, ease of construction, 
floor-to-floor height, fire ratings, material benefits, and structural benefits.  The alternative 
floor systems are chosen based on typically used systems in low-rise multi dwelling units.   

 
The chosen alternate floor systems are going to be analyzed for a typical bay within the 

existing building.  They will then be compared to the existing designed floor system and an 
analysis of whether further investigation into the use of those floor systems will be feasible.   

 

 
Section of Structural Floor Plan to be Analyzed 
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The existing floor system is 8” Hollow Core Pre-Cast Concrete Planks.  Where the plank is 
used as flooring, an additional 2” of topping will be added.  Where the plank is used as the 
roof structure, no additional topping will be added.  The concrete used in the pre-cast 
planks must reach a compressive strength of no less then 5000 psi after 28 days of curing.  
Where the planks meet a load bearing wall or a lintel, the plank is to be grouted solid as to 
make a connection to transfer lateral loads.   

 
Live Loads (acquired from ASCE 7-02 Table 4.1) 

Corridors – First floor ......100 PSF 
                   Others..............40 PSF 
Lobbies.............................100 PSF 
Mechanical Rooms...........150 PSF 
Storage (Light) .................125 PSF 
Dwelling Units ...................40  PSF 
Partitions ............................20 PSF 

 
Dead - Loads  

Plank w/o Topping.............63 PSF 
Plank w/ Topping...............88 PSF 
HVAC ..................................5 PSF 
Ceiling..................................2 PSF 
Framing ..............................10 PSF 
Misc......................................3 PSF 
 

 

 
Units 216 Through 219 will be Analyzed 
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3 Alternative Floor Systems 
 

There are numerous types of different floor systems which could have been selected and 
analyzed for this report.  However, many of these systems would be impractical.  Systems 
such as a two-way concrete slab can not be used in the current bearing wall plan and would 
require that bearing walls be placed thus that they provide a ratio of roughly 2 to 1 bays or 
less.   

 
3.1 Alternative Floor System #1 

Non-Composite Steel Beam with Composite 
Concrete Slab and Metal Decking 

 
The first alternative floor system is a non-composite steel beam system with a composite 

concrete slab and metal deck floor system.  Through wheeling deck products, a 1.5 SB 
Light Weight floor system was chosen.  This floor system will have 20 gauge metal 
decking, 4” of total slab thickness, and welded wire fabric of 6 x 6 - w1.4 x w1.4.   

RAM Structural System was used to size the new beams.  There are two lengths of beams 
used; the first beam is 19’ in length and the second is 25’ in length.  The spacing of the 
beams is 8’-10”.  The shorter spanned beam is going to be a W12x19 while the longer 
spanned beam is to be a W16x26.  The RAM model can be seen below: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Alternative Floor 
System #1 
Non-composite 
Beam with 
Composite 
Concrete Slab and 
Metal Deck 
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Advantages and Disadvantages: 
Using beams to support the new floor system will require that spray-on fireproofing be 
provided on any steel member to achieve the necessary 2 hr fire rating within the building.  
If beams are going to be used in the current wall design bearing plates must be inserted into 
the existing load bearing masonry walls.  Although unlikely because of the use of the 
building, vibrations may play a role in the feasibility of this system.  Using a beam system 
will be much lighter then using the existing system.  The decking, which was originally 
provided as a structural component, will dub as a way to suspend the ACT ceiling.  The 
dead load of the system is less than that of the original and thus the foundation can be 
reduced or left alone.   

 
3.2 Alternative Floor System #2 

Open Web Steel Joists with Composite 
Concrete Slab and Metal Decking 

 
Instead of large bulky beams spanning such short distances, the option of using open web 

steel joists is going to be analyzed.  The same decking and concrete slab can be used as in 
alternative floor system 1.  This is a wheeling deck, 1.5 SB light weight floor system.  This 
will be of 20 gauge steel and have a total slab thickness of 4”.  Also, welded wire fabric of 
size, 6 x 6 – w1.4 x w1.4 will be used. 

RAM Structural System was used to size the joists.  The two lengths of the joists will be 19’ 
and 25’.  The sizes needed are 18K3 and 22K5 respectively.  The RAM model can be seen 
below. Spacing will be provided at 4’-0” O.C. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Alternative Floor 
System #2 
Open Web Steel Joists 
with Composite 
Concrete Slab and 
Metal Deck 
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Advantages and Disadvantages: 
Using joists to support the new floor system will require that spray-on fireproofing be 
provided on any steel member to achieve the necessary 2 hr fire rating within the building.  
Due to a joist floor system, the vibrations may play a key role in this alternatives 
feasibility.  This new system will make dead loads much less and therefore the foundations 
may be reduced and lower cost.  The ACT ceiling may be suspended from this new decking 
system.   

 
3.3 Alternative Floor Systems #3 and #4 

Pre-stressed Double Tee Topped 10’-0” x 24” 
(44’ Span) 

 
Although the existing design of the building is precast concrete, it is hollow core planks 

which are slightly heavier then the Double Tee Topped 10’-0” x 24’ precast concrete.  
Using a Double Tee allows for extremely large clear spans along with higher allowable 
loading.  PCI design handbook is used to select the Double Tee based on superimposed 
service loads.  The actual Double Tee selected is the Spancrete 10DT24 – C148H series.    

 
 
 

This shows the 
layout of the Double 
Tees and only the 
width and span 
length would change 
for the 8’-0” Double 
Tees.  The span 
direction would 
remain constant. 
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Pre-stressed Double Tee Topped 8’-0” x 20” 
(25’ Span and 19’ Span) 

 
This is the same type as floor system #3 except that the span of the Tee’s is going to be 

decreased as to lessen the depth.  The actual Double tee selected for this option is the 
Spancrete 8DT20 – C48h series.  

 
Advantages and Disadvantages: 

Precast members have many benefits including higher quality control and short onsite 
erection time.  This particular type of floor system will require some additional type of fire 
protection because the slab thickness is not as great as it needs to be.  This system is also 
less (but still rather similar) than that of the existing and therefore the foundations should 
be left alone.  A way to join this floor system with the shear walls will need to be acquired 
as to pick up the shear from wind and seismic loading.  Floor system 2 will allow for the 
interior load-bearing wall to be removed and converted to a lightweight partition.  This will 
decrease the load on the foundations.   
 
 

3.4 Alternative Floor System #5 and #6 
One Way Concrete Joists 
(44’ Span) 
(25’ Span and 19’ Span) 

 
Using concrete joists systems along with a 4.5” slab, a 2 hour fire rating can be achieved.  

Using the loads mentioned earlier in this report and load factors of 1.4 for dead loads and 
1.7 for live loads and CRSI Design Handbook 2002 edition, a One Way Concrete Joist 
system was chosen for both the 44’ Span and the combination of a 25’ span and a 19’ span. 

 
(44’ Span) 

 
Using the CRSI Design Handbook 2002 edition the following one way concrete joist system 

was chosen.   
 
40” Forms + 8” Ribs @ 48” c.c. 
18” Deep Ribs + 4.5” Top Slab = 22.5” Total Depth 
Total weight = 403psf  
 

Top Bars.....................#6 bars @ 11” o.c. 
Bottom Bars ...............1 # 8 bar 
Stirrups.......................#3 Stirrups @ 10” c.c. up to 

146” away from the face of the 
support 

 

Layout for One Way 
Concrete Joist System with 
25’ Span and 19’ Span 
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(25’ Span and 19’ Span) 
 

Using the CRSI Design Handbook 2002 edition the following one way concrete joist system 
was chosen.   

 
30” Forms + 6” Ribs @ 36” c.c. 
10” Deep Ribs + 3.0” Top Slab = 13” Total Depth 
Total weight = 80psf 
*Form work is the same for both spans 

 
19’ Span 
 
Top Bars.....................#4 bars @ 12” o.c. 
Bottom Bars ...............1 # 5 bar 

 
25’ Span 
 
Top Bars.....................#5 bars @ 12” o.c. 
Bottom Bars ...............1 # 6 bar 
 
 
 

Advantages and Disadvantages: 
The weight of the 44’ span is so great, the foundations will most likely need to be 
recalculated.  This could also affect the walls which the floor system is being supported by.  
The 19’ span and 25’ span have a lower weight then that of the existing system but not by 
much so the foundations should be able to be left alone.  Floor to floor height will surely 
increase with either of these new systems and both will also delay onsite construction time.   

 
 
 
 
 

Layout for One Way Concrete 
Joist System with 25’ Span and 
19’ Span 
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4 Conclusion 

 
 
 
After analysis of several other possible systems for Spring Run Assisted Living have lead to 

the conclusion that the existing system is the most efficient.  The existing system meets the 
modular for the masonry walls, meets fire code and transfers little vibrations.  The only 
other system which is comparable to the existing is really the one way concrete joist system 
but it does not fall into the CMU modular.  The other benefit that the hollow core pre-cast 
plank has over the one way concrete joist system is that it does not require long erection 
time.  The precast can be prepared offsite and brought to site ready for erection.  Waiting 
for concrete to cure on site will not only delay future work, but also the day of a pour for 
concrete must be coordinated with the weather.  This does not happen with the hollowcore 
precast concrete planks. 

 

Alternative System Depth 
(in) 

Building 
Height 

Increase 

Wt./Area 
(psf) 

Impact on Fire 
Rating 

Amount of 
Possible 

Vibrations 

Impact on 
Foundation 

Investigate 
Further 

Existing Hollow Core Precast 
Plank 8 N/A 88 N/A Very Little N/A N/A 

1 
Non-Composite 

Beam w/ Composite 
Deck and Slab 

20 Yes 
3’ ~25 Steel Needs to be 

Fireproofed Little 
Decrease of 
Foundation 

Possible 
Yes 

2 
Open Web Steel 

Joists w/ Composite 
Deck and Slab 

26 Yes 
4.5’ ~25 Steel Needs to be 

Fireproofed 
Large 

Amount 

Decrease of 
Foundation 

Possible 
No 

3 Double Tee 44’ 
Span 24 Yes 

4’ ~80 None Very Little 

Increase 
Foundation 
Because of 

Removal of Wall 

No 

4 Double Tee 25’ 
Span and 19’ Span 20 Yes 

3’ ~75 None Very Little None No 

5 
One-way Concrete 
Joist System 44’ 

Span 
22.5 Yes 

3.625’ ~403 None Very Little 

Increase 
Foundation for 

Larger Load and 
Removal of Wall 

No 

6 
One-way Concrete 
Joist System 25’ 

Span and 19’ Span 
13 Yes 

1.25’ ~80 None Very Little None Yes 
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APPENDIX A 
DECKING AND SLAB SELECTION (ALT SYSTEMS 1 AND 2) 



Solomon 
Spring Run Assisted Living 

11

APPENDIX B 
WWF SELECTION (ALT SYSTEMS 1 AND 2) 
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APPENDIX C 
HAND CALCS. (ALT SYSTEM 1) 
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APPENDIX D 
HAND CALCS. (ALT SYSTEM 2) 
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APPENDIX E 
HAND CALCS. (ALT SYSTEMS 3 AND 4) 
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APPENDIX F 
DOUBLE TEE SELECTION (ALT SYSTEM 3) 
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APPENDIX G 
DOUBLE TEE SELECTION (ALT SYSTEM 4) 
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APPENDIX H 
HAND CALCS (ALT SYSTEMS 5 AND 6) 
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APPENDIX I 
ONE-WAY CONCRETE JOIST SYSTEM SELECTION (ALT SYSTEM 5) 



Solomon 
Spring Run Assisted Living 

19

 

APPENDIX J 
ONE-WAY CONCRETE JOIST SYSTEM SELECTION (ALT SYSTEM 6) 


