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APPENDIX A: 
 

Existing Floor System 
 
 

System self-weight 
 
Wslab = (8” slab)*(147 pcf)*(1ft/12”) = 98 psf 
 
Total Self-Weight of Typical Bay = 98 psf
 
 

Please consult Technical Assignments #1 and #3 for analysis of existing floor system.
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APPENDIX B: 
 

Hollow Core Slab System Selection 
 
 
- Superimposed Dead Load: 
 7 psf for ceiling/mechanical (presumed) 
 5 psf for collateral (listed on drawings) 
 
- Worst Case Live Load (typical floor): 70 psf 
 
- Total Superimposed Load (unfactored) = 70 psf + 7 psf + 5 psf = 82 psf 
- Total Superimposed Load (factored) = 1.2(12 psf) + 1.4(70psf) = 114.8 psf 
 
- From Nitterhouse Concrete Products (see following data chart):
 
 - Span = 23’-2”  24’ (spanning in this direction allows for a thinner hollow core slab) 
  
 - Choose 8” × 4’ Prestressed Concrete SpanDeck with 2” topping (U.L. J917) 
  - f’c = 5000 psi at 28 days, 3000 psi at release 
  - Precast density = 150 pcf (top and webs), 115 pcf (soffit) 
  - Allowable Superimposed Load for 24’ span = 112 psf (flexure) > 82 psf req’d 
  - (4) ½” diameter, 270 ksi Low-Relaxation Strands at 2” height 
  - Precast System Weight = 330 plf = 82.5 psf 

 
Fire Rating from Underwriters’ Laboratories 
 - Restrained end: 2 in. concrete cover (1 in. gypsum board) required for 2 hour fire rating 
 - Unrestrained end: 1 ½ hour rating with same cover requirements 
 

 

U.L. Assembly Diagram Key 
 

1.) Floor Topping (concrete, 
gypsum, or floor mat material) 
2.) Precast Plank 
3.) Min. 1.5” End Bearing Detail 
4.) Grout: 3500 psi 
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Courtesy Nitterhouse Concrete Products, Inc.: 
http://www.nitterhouse.com/DrawingSpecs/DrawingsSpecs.html 
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APPENDIX C: 
 

Composite Steel Deck/Concrete Slab System Selection
 
 

 RAM Structural System software was used to determine the steel beam and girder sizing, 
based on the selection of 2” Lok-Floor steel decking from the United Steel Deck catalog.  A 20 
gage 2” Lok-Floor decking has a maximum three-span unshored distance of 9.59’, which just 
clears the 9.5’ dimension of the three even-spaced beams in a typical bay.  Three inches of 
lightweight concrete (f’c = 3000 psi) lie above this decking, giving a total slab depth of 5”. 
 
Self-Weights for a Typical 23’× 28.5’ Composite Bay 
 
20 gage 2” Lok-Floor Deck   = 1.80 psf 
3” Concrete Slab   = 38.0 psf 
(2) W18×35 = 2(35 plf)/(23 ft)  = 3.04 psf 
(4) W12×14 = 4(14 plf)/(28.5 ft)  = 1.96 psf 
 
Total Self-Weight of Typical Bay  = 44.8 psf

 
RAM Analysis Results for Composite System: 
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APPENDIX D: 
 

Non-Composite Steel Deck/Concrete Slab System Selection
 
 

 RAM Structural System software was used to determine the steel beam and girder sizing, 
based on the selection of 2” Lok-Floor steel decking from the United Steel Deck catalog.  A 20 
gage 2” Lok-Floor decking has a maximum three-span unshored distance of 9.59’, which just 
clears the required 9.5’ dimension (3 equal spans in 28.5’ bay) of the three even-spaced beams in 
a typical bay.  Three inches of lightweight (f’c = 3000 psi) concrete lie above this decking, 
giving a total slab depth of 5”. 
 
Self-Weights for a Typical 23’× 28.5’ Non-composite Bay 
 
20 gage 2” Lok-Floor Deck   = 1.8 psf 
3” Concrete Slab   = 38 psf 
(2) W18×60 = 2(60 plf)/(23 ft) = 5.22 psf 
(4) W14×22 = 4(22 plf)/(28.5 ft) = 3.09 psf 
 
Total Self-Weight of Typical Bay  = 48.11 psf 

 
RAM Analysis Results of Non-Composite System: 
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APPENDIX E: 
 

One-Way Concrete Joist System Selection
 

 
LL =  70 psf (worst case for typical floor) 
SDL =  2 psf (bridging) 
 12 psf (ceiling/mechanical/collateral) 
 
Factored wu = 1.4(14 psf) + 1.7(70 psf) = 138.6 psf (to keep consistent with 1996 values) 
 
Largest clear span = 28.5’ – 2*[(16”/2)*(1ft/12in)] = 27.167’  Use 28’ span (conservative) 
 
 
Referencing 1996 CRSI Handbook (see scan of table on next page): 
 
Multiple span one-way joists: 10” Deep Rib + 3” Top Slab = 13.0” Total Depth 
 - End-span
  - Tabulated value: 164 psf > 138.6 psf (OK) 
  - Top Bars: #6 @ 11.5” 
  - Bottom Bars: (1) #5 and (1) #6 
  - Steel: 1.52 psf 

 
 - Interior Span
  - Tabulated value: 164 psf > 138.6 psf (OK) 
  - Top Bars: #5 @ 9” 
  - Bottom Bars: (1) #4 and (1) #5 
  - Steel: 1.39 psf 
  
Concrete Self-Weight = 67 psf (Table 8-1 of CRSI Handbook)
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APPENDIX F:

Two-Way Flat Plate with Drop Panels System Selection

Please see the following pages for hand calculations, assumptions, and justifications.

System Summary

- 9.25” thick, 5000 psi concrete slab
- 7’ × 10’ drop panels at columns, 2.5” thick
- Short-span Reinforcement:

- #4 @ 12” at top and bottom of middle strip
- #4 @ 4” at top of column strip
- #4 @ 10” at bottom of column strip

- Long-span Reinforcement:
- #4 @ 8” for bottom reinforcement
- #4 @ 6” for top of middle strip
- #5 @ 4” for top of column strip

System Dead Weight

Wslab = (9.25” slab)*(147 pcf)*(1ft/12”) = 113.31 psf
(The drop panels and reinforcing steel contribute weight to the design, but were omitted due to 
relatively small tributary area and overall value.)

Total Self-Weight of Typical Bay = 113.31 psf

(Shear reinforcement would also be required in this slab,
but was not designed in this preliminary analysis.)
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APPENDIX G: 
 

R.S. Means Assemblies Cost Data (2005)  
 

Existing System: Two-Way Flat Plate Concrete Slab 

 
From linear interpolation: Total Cost/S.F. = $12.33
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Alternate System #1: Hollow Core Concrete Slab 

 
From linear interpolation: Total Cost/S.F. = $10.14
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Alternate System #2: Composite Steel Framing System 

 

 
From linear interpolation: for 82 psf, Total Cost/S.F. = $19.37
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Alternate System #3:  Non-Composite Steel Framing System 

 
 

From linear interpolation: for 82 psf, Total Cost/S.F. = $14.30
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Alternate System #4: One-Way Concrete Joist System 

 

 
Through linear interpolation: for 82 psf, Total Cost/S.F. = $14.64
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 Alternate System #5: Two-Way Flat Plate System with Drop Panels 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Through interpolation: for 82 psf, Total Cost/S.F. = $14.07

 26



 
   River Tower at Christina Landing  -  Joseph Bednarz 
   Technical Report #2: Feasibility Study of Alternate Floor Systems 
 
 

APPENDIX H: 
 

List of Resources
 
Hollow Core Slab System 
 
Precast/Prestressed Concrete Products and Building Systems.  Nitterhouse Concrete Products, 

2005.  <http://www.nitterhouse.com>. 
 
PCI Design Handbook: Precast and Prestressed Concrete.  Fifth Edition.  Precast/Prestressed 

Concrete Institute, 1999. 
 
Girder-Slab Design Guide.  Volume 1.2.  Girder-Slab Technologies, LLC, 2005.  

<http://www.girder-slab.com/design/design.asp>. 
 
 
Composite and Non-Composite Steel Deck/Concrete Slab Systems 
 
United Steel Deck Design Manual and Catalog of Products.  Catalog #303-16.  United Steel 

Deck, Inc., 2002. 
 
RAM Structural System.  Computer software.  Version 8.0.  Ram International, Inc., 2002. 
 
Manual of Steel Construction: Load and Resistance Factor Design.  Third Edition.  American 

Institute of Steel Construction, Inc., 2001. 
 
 
One-Way Composite Joist System 
 
CRSI Design Handbook 1996.  Concrete Reinforcing Steel Institute, 1996. 
 
 
Two-Way Flat Plate Concrete Slab System 
 
ACI Building Code Requirements for Structural Concrete and Commentary.  ACI Standard 318-

02.  American Concrete Institute Committee, 2002. 
 
 
General Resources 
 
R.S. Means Assemblies Cost Data.  30th Annual Edition.  Reed Construction Data, 2005. 
 
Underwriters Laboratories Online Certifications Directory.  Underwriters Laboratories, 2005. 

<http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/index.htm>. 
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