
Design- Gravity System: 
 
Investigation: 
 To design the gravity system of Lexington II many types of floor systems were 
investigated. The system which proved to have the most benefits was then designed in 
further detail for Lexington II. The design of the gravity system includes floor slab, floor 
decking, beams, and columns.  
 Systems investigated for the Lexington II design include one-way slab, one-way 
joist, non-composite steel, composite steel, and pre-cast concrete with steel beams. These 
systems were looked at last semester and compared based on the design of an average 
bay. For most of these systems to be economical, the bay spans were increased from 
those of the existing two-way slab. Although height restriction was no longer a 
requirement, thinner floor systems were given preference incase a zoning variance was 
achievable. 
 Results of the initial comparison are below: 
 

 
Table 3 

Comparison of Floor Systems 
 

 The final system decided upon for an alternative design of Lexington II was a 
composite system of composite deck and steel beams. This system has a relatively 
shallow floor sandwich and should not affect vibration throughout the building. Fire 
proofing and shear studs will be required and may increase labor costs, but generally 
speaking steel buildings are considered to be more economical than concrete in a 
majority of cases.  
 
 



Loads: 
 DEAD LOAD: (ASCE 7) 
 
  MEP     15 psf 
  Finishes1-luxury   15 psf 
  Cladding2-brick cavity wall  39 psf 
    TOTAL 30 psf (cladding will be added as a line load  
       to the perimeter) 
 
 LIVE LOAD: 
 
  Public levels; Lobbies, retail,  
   concourse   100 psf 
  Residential Levels     60 psf  
  Partitions      20 psf 
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  Roof Live Load: 
   Lr = 20R1R2 
    R1 = 1.2 - .001At 

    R 2 = 1 for a flat roof 
 
 SNOW LOAD: 
 
  Pf = .7CeCtIpg 
   pg= .25 psf  (ASCE 7, Figure 7-1) 
   Ce = .9  (ASCE 7, Table 7-2) 
   Ct = 1  (ASCE 7, Table 7-3) 
   I = 1  (ASCE 7, Table 7-4) 
  Pf = 15.75 psf 
 
 
 
 
 
 
 
 
 

                                                 
1 A large load was picked for finishes to account for the luxury materials used in Lexington II, such as 
limestone, granite, and cherry wood. Finishes also include acoustical ceiling and flooring. 
2 Brick cavity wall with pre-cast trim, loads for 4”clay brick wythe from ASCE7 were used. 



Solution: 
 
Column Grid: 
 Before a design was started, the column grid was looked at. The flat plate design 
of Lexington II used small bays sizes to create a shallow floor slab. Bays sizes as small as 
used in the flat plate slab design of The Lexington were impractical and uneconomic for 
alternative floor systems. Another problem with the existing column grid was the large 
number of offset columns which would create many difficult framing connections when 
used with a steel system.  
 When planning a new column grid, working around existing architecture became 
a main criterion. Many practical and evenly spaced grids placed columns in halls or 
rooms and therefore were unusable. The final column grid will require some slight 
change in the window layout along the west face of Lexington II. Other architecture 
affected by the new column grid is the placement of one closet door. All other columns 
line up with existing walls or mechanical shafts. 
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Flooring: 
 Once a column grid is established the floor can be designed. As determined 
earlier, the Lexington II design will feature composite deck. The largest bay size spans 21 
feet which is too great a span for the decking. To shorten the decking span, beams were 
added bisecting each bay. The addition of beams changed the greatest span length to 10.5 
feet.  
 Decking was designed using the United Steel Deck; Steel Decks for Floors and 
Roof design manual and catalog of products. Many various composite decks worked. The 
decking I chose is at follows: 
 
 Residential Levels:  2” Lok-Floor, 22 gage, 4.5” slab depth, unshored 
 Public Levels:  3” Lok-Floor, 22 gage, 5.5” slab depth, unshored 
 
 These designs were chosen because they were the minimum required deck and 
slab to span the lengths unshored.  Had shoring been used, additional costs for the labor, 
materials, and time needed to shore may affect the construction price. Unshored 
construction may however require a slight amount of extra concrete to account for the 
immediate deflection of the slab under its own weight. The extra concrete would be used 
to even out and create a flat floor.  
 
Beams: 
 Beams for Lexington II were designed using RAM. The gravity loads, decking, 
and slab were all input into RAM along with the framing plan of The Lexington. Through 
finite element analysis RAM is able to calculate the required beam sizes. For the 
composite construction of Lexington II, RAM is also able to calculate the number of 
shear studs needed along each beam. All loads entered into RAM complied with ASCE 7, 
and RAM was set to design all steel in accordance with LRFD 3rd Edition. For full beam 
summary, see Appendix Table A-4.  
 
Columns: 
 Columns were also designed using RAM. The column designs in RAM are for the 
gravity loads, and therefore the column designs given by RAM will only be used for 
columns that are not a part of the lateral force resisting system.  
 
 
Full Beam and Column Designs are as follows. 



 
Figure 10 

Beam Design for Levels 12-8 



 
Figure 11 

Beam Design for Levels 7-2 
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Ground Floor Beam Design 
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L-1 Beam Design 
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Concourse and P-1 Beam Design 
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