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Executive Summary 
 
 Technical Report #2 is a basic overview of the main floor system of the Erie Convention 
Center and Sheraton Hotel, along with a comparison of this existing system to four other 
alternative floor systems.  The proposed floor system is a steel framing structure with 8” hollow-
core precast concrete plank.  Through the use of RAM Structural System Design, the CRSI 
Design Manual (2002), and hand calculations, I have analyzed and designed the members for the 
following four floor systems: 
 

• Composite steel beams with composite steel deck 
• Non-composite steel beams with form deck 
• Open web steel joists with form deck 
• One-way concrete pan joist 

 
With each system, I compared the floor sandwich depth, weight, vibrations, time, and 

cost concerns with each other and with the existing system.  From this analysis, I found that the 
existing system has the quickest erection time due to the use of precast concrete.  The 8” plank 
will minimize the vibrations greatly, meeting serviceability requirements.  Even though the floor 
sandwich is very large in comparison to the other systems, the difference in time and cost 
outweighs the benefits offered by this factor.   

Other viable options are the composite system, the non-composite system, and the steel 
joist system.  These structures are much lighter than the existing system, however vibrations for 
the non-composite and joist systems must be taken into consideration because of the thin slabs.  
The one-way concrete system is not a feasible option because of the on-site time for forming, 
pouring, finishing, and curing the concrete, as well as the greatly increased weight on the 
foundation and large girders needed. 
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Introduction: 
 
 The proposed Erie Convention Center and Sheraton Hotel is a 132,000 sq. ft., eleven 
story hotel and conference center, located on the Presque Isle Bay in Erie, Pennsylvania.  The 
framing system of the hotel is comprised of a steel structure with a hollow core precast concrete 
plank system to resist the gravity loads.  Laterally, the structure is fully restrained in the 
East/West (E/W) direction, and partially restrained by cross bracing and knee braces in the 
North/South (N/S) direction.  The foundation is comprised of caissons drilled 3 feet into the 
bedrock, supporting grade beams and an 8” structural concrete slab.  
  
The loading used to design and analyze the structural system is as follows: 
 
 Dead Loads: (Assumed) 

• Framing members      = 10 psf 
• 8” Hollow core precast concrete plank   = 56 psf 

(weight given by engineer) 
• Metal Stud Walls with 5/8” gypsum wall board             = 10 psf  
• MEP       = 10 psf 
• Carpet       =   1 psf 
• Ceiling Finishing                 =   1 psf   

        
           Total                  88 psf  

 
 Live Loads: (IBC 2003) 

• Public Rooms and Corridors   =100 psf 
• Private Rooms and Corridors   =  40 psf 
• Mechanical Spaces    =150 psf 
• Stairs      =100 psf 
• Ground Snow Load    =  30 psf 

      pf =16.8 psf 
 

        Live loads are reducible    
 
 
Existing Structure: 
 
 The existing floor system for the Erie Convention Center and Sheraton Hotel is 
composed of steel framing members that support 8-inch hollow core precast concrete plank 
panels without a topping.  The steel framing members are A992 Grade 50, and the hollow core 
precast plank is composed of 5000 psi concrete.   
 
 A typical floor in the high-rise portion of the building is shown in Figure 2.1, with the 
bays that I will be analyzing highlighted in red. 
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Figure 2.1 
This is the simplified version of a typical floor for the high rise portion of the Erie Convention 
Center and Sheraton Hotel.  I have chosen to analyze one interior 25’×15’ bay with an adjacent 
exterior 25’×19’ bay.  W14×30s in the N/S direction support the gravity loads from the hollow 
core pre-cast concrete plank which runs in the E/W direction.  Spanning in the E/W direction are 
W10×12s for column stability.   
 
 
 
 After examining the details given in the structural drawings, I found that the plank is 
attached directly to the top of the steel floor beams.  The deepest floor beam in these two bays 
that I am analyzing is 21 inches, thus with the 8 inch concrete plank, a total depth of 29 inches 
will be reached. 

A steel structure with hollow core concrete plank is a common framing system for hotels.  
First of all, hollow core precast concrete plank is much lighter than a solid concrete slab.  The 
need for steel beams only between columns shortens the steel erection time, and since the 
majority of the system is precast, the construction time is shortened further.  Hollow core 
concrete plank is easy to install and lighter than a full concrete slab and deck system.  Also, 
fireproofing is only required for the steel members, and vibrations are reduced because of the 
thickness of the concrete.  The current trend in hotel design is the use of hollow core precast 
concrete plank without a topping because of the savings in cost as well as weight.  For example, 
the pre-cast in this project is estimated at $400,000.  This value would be greatly increased if 
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topping were added.  In addition a topping would increase the weight of the plank from 56 psf to 
81 psf. 

 
Alternative Floor Systems: 
 
 Using the two interior bays highlighted above, I will analyze four different alternative 
floor systems.  These systems include: 
 

1. Composite Steel Beams with Composite Deck 
2. Non-composite Steel Beams with Deck 
3. Steel Joists with Non-Composite Steel Deck 
4. One-way concrete system 

 
Alternative #1- Composite Steel Beams with Composite Deck: 
 
 The first option that I chose to analyze is a composite steel beam and deck system.  I 
spaced beams at 6’-4” on center in the N/S direction with composite steel deck spanning in the 
E/W direction.  To support the gravity loads, I used USD 22 Gage 2” Lok-Floor Composite Deck 
with a 4 ½” total slab depth.  The deck has a material strength of 33 ksi, while the concrete has a 
strength of 3 ksi.  The welded wire fabric needed was found to be 6×6-W4.0×W4.0 with a 
strength of 60 ksi.  The member sizes, found using RAM, can be seen in Figure 2.2.  Deflections 
are accounted for in RAM to meet L/360 (live load), and L/240 (total load).   
 
 

 
 
 
 

Figure 2.2  
The member sizes are shown here  
for a composite beam and deck system, 
found using RAM Structural System Design. 

 
 
 
 
 
  
  

The depth of the system is the 16 inch floor beam plus the 4.5” total slab depth totaling 
20.5 inches.  Because there are more members to support the loads in the composite system than 
the existing system, the members can be smaller, therefore making the floor sandwich smaller.  
This thinner slab could cause for more vibrations, however, the steel and concrete working 
together in a composite action allows for the larger loads to be carried with fewer vibrations.  
Another advantage of composite systems is that the steel deck is very strong and can span 
between beams, acting as a working surface during construction.  The shape of the deck also 
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allows for conduit and pipes to be run through, without causing a major increase in thickness.  
Fire proofing must be sprayed on steel members and deck.  

Alternatively, composite systems take a longer time to erect because of the larger amount 
of steel than the existing system, as well as the curing time of the concrete slab.  In a project such 
as a hotel, it is favorable to produce the final project as quickly as possible and as inexpensive as 
possible, while keeping the strength and serviceability required.   

 
Please see Appendix 2.1 for additional calculations. 
 
 
 
Alternative #2- Non-Composite Steel Beams with Deck 
 
 The second analysis was completed using the same beam layout as Alternative #1 but 
with non-composite beams and deck instead of composite beams and deck.  Using the LRFD 
criteria found in the USD Design Manual and Product Catalog, I found that 24 Gage, UF2X form 
deck will hold the total factored load.  A 4.5” deep slab is poured into this form deck, with 60 
ksi, 6×6-W4.0×W4.0 welded wire fabric.  The concrete is assumed to have a strength of 3 ksi.  
The member sizes for the non-composite system, found by RAM, can be seen in Figure 2.3.  
Deflections in members are accounted for in RAM to meet L/360 (live load), and L/240 (total 
load).   
 

 
  

 
Figure 2.3 

 The member sizes for a non-composite 
system are shown in the diagram to the 
right.  Notice the larger sized members  
as compared to the composite system. 

  
 
 
 
 
 

 
 
The members of the non-composite system are larger than in the composite system.  This 

is due to the lack of shear studs working with the concrete and steel.  These larger members 
make for a total floor sandwich depth of 22.5”, which is also less than the existing system.  The 
vibrations of the thinner slab need to be taken into account because the steel and concrete are not 
working together.  Also, as with the composite system, there is more steel to erect than in the 
existing system, as well as the additional curing time for the concrete slab, increasing the time 
and money spent.  Fire proofing must be sprayed on steel members and deck. 

Please see Appendix 2.2 for additional calculations 
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Alternative #3-Steel Joists with Non-Composite Steel Deck 
 
 Steel joists were also analyzed and were spaced at 4’-2” on center, spanning in the N/S 
direction.  The deck was chosen from the USD design manual:  26 gage UF1X form deck, with a 
3 ksi, 3.5” concrete slab, reinforced with 60 ksi, 6×6-W4.0×4.0 welded wire fabric.  The joists, 
designed using RAM, were found to be 12K1 for the 25’×15’ bay, and 16K2 for the 25’×19’ 
bay.  These joists have a material strength of 30 ksi.  See Figure 2.4, for additional member sizes.  
RAM limits the deflection to a live load of L/360, and a total load of L/240. 
 
 
 
 
 
 
 
 Figure 2.4 
 The loads are carried from the  

12K1 and 16K2 joists to W18×25,  
W16×31 and W16×26 girders.   

 
 
 
 
 
 
 
  

 
 Because of the large girders needed to support the weight of the larger bays, the total 
floor sandwich is 21.5” thick.  The lighter members of the joists, and the fact that they are not 
solid steel, may provide for greater vibrations.  In addition, the thinner slab of 3.5” will not 
hinder vibrations as much as the larger slabs would.  Fire proofing must be sprayed on steel 
members and deck, which could be a difficult task because of the smaller components that the 
joists are made of.  As with the other alternate systems, the large amount of steel needed to be 
erected, along with the curing time of the concrete increases the time and money spent on the 
floor system.  The joists, however, would not obstruct the placement of ductwork or electrical 
wiring.     
 
 
 
Please see Appendix 2.3 for additional calculations 
 
 
 
 
 



 7

Alternative #4- One-way Concrete System 
 
 Finally, I analyzed the 2 bays using a one-way concrete system, or a pan-joist system.  A 
one-way system is one where the joists, slab, and girders are poured monolithically. 

Using the CRSI 2002 Design Handbook, I considered 20 inch forms with 5 inch ribs 
spaced at 25” on center.  These ribs, when 10 inches deep with a 3 inch top slab, totaling a depth 
of 13”, are enough to carry my design loads.  A concrete strength of 4,000 psi and a steel 
strength of 60,000 psi were assumed.  I carried out a design for the 19 foot end span to find the 
worst case.  The same size pans and reinforcement for all bays will be easier for construction.  I 
assumed the clear span to be one foot less than the beam span.  The reinforcement I found is as 
follows: 
 
 19’ span: 
  ln= 18’-0” 
  Top reinforcement- #4 at 10 in. on center 
  Bottom reinforcement- (2) #4 
  Based on the chart, deflection is not a factor  
 
Figures 2.5 and 2.6 show a plan view and section of this pan joist concrete system.  

 
 
            
  
 
 
           
 

              Figure 2.6 
 
 
Figure 2.5  
 
   

The surrounding girders needed were found to be 34” × 13”.  The width of this girder is 
impractical and adds a large weight to the system.  I originally calculated this system using a 
depth of 11”, however the girders were even wider and failed deflection criteria.  The sandwich 
depth needed to be increased to increase the moment of inertia, in turn decreasing the deflection.   

Because of the high weight of the system, vibrations will be lessened, but the seismic 
loads on the building will also increase.  The foundation will also need to be examined more 
closely because of the poor soil conditions on site.  Lateral loads will need to be resisted by a 
different system such as shear walls.  It takes time to form, pour, cure, and finish the concrete.  
This increase in time spent also means an increase in price.  No additional fireproofing is needed 
for a concrete structure.   
 
See Appendix 2.4 for additional calculations and design aids 
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Floor 
System Depth Weight 

 
Cost 

 

 
Time 

 

 
Vibration 

 
Fireproofing Possible 

System? 

Existing: 
Precast 

hollow-core 
plank and steel 

structure 

29” 60 psf 

·Heavier 
 members 
·Less 
 time=less 
 labor cost 

·Fewer beams 
 to erect 
·Precast off 
 site 

·Thick plank= 
 less vibration 

·Spray on steel 
 members 

Least amount 
of time for 
construction is 
the most 
practical for a 
hotel 

Composite 
steel beams 

with composite 
deck 

20.5” 46 psf ·More steel to 
 erect 

·More steel 
 to erect 
·Curing of 
 concrete 

·Composite 
 system 
 reduces 
 vibration 

·Spray on steel 
 members and 
 deck 

Yes: vibration 
and weight are 
low 
Time is an 
issue 

Non-composite 
steel beams 
with deck 

22.5” 47 psf ·More steel to 
 erect 

·More steel to 
 erect 
·Curing of 
 concrete 

·Thinner slab 
 increases 
 vibration 

·Spray on steel 
 members and 
 deck 

Yes: weight is 
low 
Check 
vibrations and 
time 

Steel Joists 
with non-
composite 
steel deck 

21.5” 40 psf 

·More steel to 
 erect 
·Smaller  
 concrete slab 

·More steel to 
 erect 
·Curing of 
 concrete 

·Thinner slab 
 and open web 
 joists increase 
 vibration 

·Spray on steel 
 members and 
 deck 

Yes: weight is 
low 
Check   
vibrations and 
time 

One-way 
concrete 
system 

13” 118 psf 

 
·Re-useable 
 pans 
·Very large 
 girders 
 

·Form, pour, 
 cure, finish  

·Heavy 
 concrete 
 reduces 
 vibration 

·No fireproofing 
 needed for 
 concrete 

No: cast-in-
place is not 
practical for 
this type of 
construction 

 
  
Conclusions: 

 
The composite, non-composite, and joist systems are all feasible, but would take a longer 

time to erect because of more members and the curing time of the concrete.  Also, changes in the 
foundation design would need to be considered for each alternative because of the varying 
weight of the systems.  The one-way concrete system can be ruled out because of the extremely 
heavy weight and the time spent for construction. 

After completing an analysis and comparison of the five systems, I have found that the 
existing designed system of hollow core precast concrete plank supported by a steel structural 
system is the best option.  This system requires the least amount of construction time because of 
the precast floor system, and fireproofing is minimized to the steel members only.  Also, 
vibrations are reduced because of the thickness of the slab, which is favorable for serviceability.  
On the downside, however, this system is the thickest due to the deep exterior beam.  The 
analysis that I completed in RAM in Alternatives #1, #2, and #3 only took into account the 
gravity loads.  The 25’ girder spanning in the E/W direction might need to be larger in these 
systems due to the moment connections for lateral resistance.  If these systems had deeper 
exterior girders, the floor sandwich depth would increase and be closer to the depth of the precast 
system.   
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Appendix 2.1 
 
Composite Steel Beams with Steel Deck Design: 
 
Loads:  
 Dead Loads- 

MEP, Finishing      =  12 psf 
Metal Studs with 5/8” gypsum wall board  =  10 psf 
Metal Composite Deck and Concrete   =  42 psf 
 
      Total =  64 psf 
 
Structural framing member weights are included in the RAM design and 
calculations.  
 
Line load for exterior wall    = 0.144 klf 
 

 Live Loads- 
  Private Floor and their Corridors (Service)  =  40 psf 
 
 Factored Loads- 
  1.6L = 1.6(40 psf)       =  64 psf 
 
Deck: 
 USD (United Steel Deck) 
  Composite Deck 

22 Gage, 2” Lok-Floor 
2.5” Normal Weight Concrete Slab, f’c= 3 ksi 

   Weight (deck and concrete slab) = 42 psf  (Table A2.1a) 
   Capacity : 365 psf , 6.5 ft. span   (Table A2.1b) 
 
  Welded Wire Fabric 
   6×6-W1.4 × W1.4, f’c= 60 ksi  (Table A2.1a, A2.1c) 
   

Studs 
 ¾” Diameter 
 4”  Long    
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 Table A2.1a 
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Table A2.1b 
 
The Welded Wire Fabric is found using the required area of steel (Awwf), found in Table A2.1a. 

 Table A2.1c 
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Appendix 2.2 
 
Non-Composite Steel Beams with Form Deck and Slab: 
 
Loads:  
 Dead Loads- 

MEP, Finishing      =  12 psf 
Metal Studs with 5/8” gypsum wall board  =  10 psf 
Metal Form Deck with 4.5” Slab   =  42 psf 
 
      Total =  64 psf 
 
Structural framing member weights are included in the RAM design and 
calculations.  
 
Line load for exterior wall    = 0.144 klf 
 

 Live Loads- 
  Private Floor and their Corridors   =  40 psf 
 
 Factored Loads- 
  1.4 D + 1.7 L = 1.4(64psf) + 1.7(40psf)    = 157.6 psf 
 
Deck: 
 USD (United Steel Deck) 
  Non-Composite Form Deck 

24 Gage, UF2X 
4.5” Normal Weight Concrete Slab, f’c= 3 ksi   

   Weight (deck and concrete slab) = 42 psf  (Table A2.2b) 
   Capacity (for a 6’-6” span):    (Table A2.2c) 

     162 psf (total load)  
   6×6-W4.0×W4.0 @ 6’-6”, f’c= 60 ksi  (Table A2.2a) 
         185 psf capacity 
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Table A2.2a 
 
 
 
 
 

 
 
Table A2.2b 
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Table A2.2c 
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Appendix 2.3 
 
Steel Joists with Non-Composite Steel Deck: 
 
Loads:  
 Dead Loads- 

MEP, Finishing      =  12 psf 
Metal Studs with 5/8” gypsum wall board  =  10 psf 
Metal Deck and Slab     =  36 psf 
Joist Weight (5.5 plf / 4.167 ft.)= 1.33 psf   =    2 psf   
(used weight of 16K2 for more conservative estimate) 
      Total =  60 psf 
 
Girder weights are included in the RAM design and calculations.  
 
Line load for exterior wall    = 0.144 klf 
 

 Live Loads- 
  Private Floor and their Corridors   =  40 psf 
 
 Factored Loads- 
  1.2D + 1.6 L = 1.2(60psf) + 1.6(40psf)    = 136 psf 
Deck: 
 USD (United Steel Deck) 
  Non-Composite Form Deck 

24 Gage, UF1X 
3.5” Normal Weight Concrete Slab    

   Weight (deck and concrete slab) = 36 psf  (Table A2.3b) 
   Capacity (for a 4’-6” span):     (Table A2.3c) 

     177 psf (total load)     
6×6-W4.0×W4.0 @ 4’-6” span   (Table A2.3a) 

         230 psf capacity 
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Table A2.3a 
 
 
 

 
 

Table A2.3b 
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Table A2.3c 
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Appendix 2.4 
 
One-way Concrete System: 
 
Loads:  
 Dead Loads (Superimposed)- 

MEP, Finishing      =  12 psf 
Metal Studs with 5/8” gypsum wall board  =  10 psf 
      Total =  22 psf 
 

 Live Loads- 
  Private Floor and their Corridors   =  40 psf 
 
 Total Load- 
  wu=1.4D + 1.7 (L) = 1.4(22)+1.7(40)   =  98.8 psf 
 
 Assumed- 
  f’c=  4,000 psi 
   fy=60,000 psi 
 
 From Table A2.4a- 
  20” forms + 5” rib @ 25” c.-c. 
  10” deep rib + 3” top slab = 13” depth (total) 
 
  ln=18’ (End Span) 
   Capacity = 246 psf 
   Top Bars: #4 spaced at 10” o.c. 
   Bottom Bars: (2) #4 
 

ln=18’ (Interior Span) 
   Capacity = 291 psf 
   Top Bars: #3 spaced at 10” o.c. 
   Bottom Bars: 1- #3, 1- #4 
 
    
 Welded Wire Fabric Reinforcement 
   4×12-W2.1×W1.4   (Table 2.4b) 
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Table A2.4a 
 

 
 

 
 
 
 
 
 
 
 
 
 
Table 2.4b 
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Girder Design: (worst case, assume same for all beams in bay) 
 
 Live Load Reduction- 
  At = (15’+ 19’) (25’) = 425 sq. ft. 
     2 
  
  Tw = (15’ + 19’) =  17’ 
       2 
 
  KLL = 2 (ASCE 7-02, Table 4.2) 
 
  L=Lo (0.25 + 15/(√KLLAt)) 
  L=Lo (0.25 + 15/(√(2)(425))) 
  L= 0.76 Lo > 0.4 Use 0.76 Lo  
 
  L= 0.76(40 psf) = 30.4 psf 
  

Assume column is 1’×1’  ln = 24’  
 
 wu = 1.2 (67psf + 22 psf) + 1.6(30.4 psf) 
 wu = 153.04 psf 
 
 Wu = 153.04 psf (17’) = 2.6 klf      
 
 Mu = WuL2  = (2.6 klf)(24’)2  = 187.2’k 

8 8 
 

f’c = 4 ksi 
fy  = 60 ksi 
ρ  = 0.6 ρmax = 0.6(0.0206) = 0.0124  (for a tension controlled section) 
d  = 13” – 2.5” = 10.5” 
 
Mu ≤ ΦMn = Φρbd2 fy (1 – 0.59ρ(fy/f’c)) 

     187.2’k  = 0.9(0.0124)( bd2)(60ksi)(1 – 0.59(0.0124)(60ksi/4ksi)) (1’/12”) 
  bd2 = 3768.38 in3 

     b  = 34” 
    h  = 13” 
 
 Wu beam = (1.2)(34”)(13”)(150pcf) = 552.5 plf = .553 klf 
   (144in2/1ft2) 
 Mu beam = 187.2’k + (0.553 klf)(24’)2 
             8 
   = 227’k 
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Steel Design- 
  Mu ≤ ΦAsd fy (1 – 0.59ρ(fy/f’c)) 
  227’k = 0.9 As (10.5”)(60 ksi)(1 – 0.59(0.0124)(60ksi/4ksi)) (1’/12”) 
            As = 5.4 in2,  Use 4#11 (As= 6.24in2) 
 Deflection Check- 
  I = (1/12)(bh3) = (1/12)(34”)(13”)3 

  I = 6225 in4 

  

  Wu = 2.6 klf + 0.553 klf = 3.15 klf (1’/12”) = 0.26 k/in = 260 lb/in 
   

  E = 3.6 ×106 psi 
 

Δ ≤ L/240 
   ≤ (24’)(12”/1’)/240 = 1.2” 
 

  Δ = 5WuL4  
         384EI 

    =       5(260 lb/in)(288 in)4        

                   (384)(3.6 × 106 psi)(6225 in4) 
 

Δ = 1.04” ≤ 1.2” OK 
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Appendix 2.5 
 
Floor System Weights 
 Area= 34’ ×25’ 
1) Existing System: 

1.0 - W18×46  (25’) 
1.5 - W10×12  (25’) 
0.5 - W21×44  (19’) 
0.5 - W16×36  (19’) 
1.0 - W14×30  (15’) 
 
(46plf)(25’) + (1.5)(12plf)(25’) + (0.5)(44plf)(19’) + (0.5)(36plf)(19’) + (30plf)(15’) = 

(34’)(25’) 
 
3.3 psf 
56 psf (concrete plank weight) 
Total = 60 psf 
 

2) Composite System: 
0.5 - W16×26  (25’) 
1.0 - W14×22  (25’) 
1.0 - W12×19  (25’) 
4.0 - W8×10    (19’) 
4.0 - W8×10    (15’) 
 
(0.5)(26plf)(25’) + (22plf)(25’) + (19plf)(25’) + (4)(10plf)(19’) + (4)(10plf)(15’) =  

(34’)(25’) 
 

3.19 psf 
42 psf (deck and concrete slab) 
Total = 46 psf 

 
3) Non-Composite System: 

0.5 – W16×36  (25’) 
1.0 – W18×35  (25’) 
1.0 – W16×31  (25’) 
4.0 – W10×12  (15’) 
4.0 – W12×14  (19’) 
 
(0.5)(36plf)(25’) + (35plf)(25’) + (31plf)(25’) + (4)(12plf)(15’) + (4)(14plf)(19’) = 

(34’)(25’) 
 

4.57 psf 
42 psf (deck and concrete slab 

 Total = 47 psf 
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4) Joists 
5.0 – 12K1       (15’) 
5.0 – 16K2       (19’) 
0.5 – W18×35  (25’) 
1.0 – W16×31  (25’) 
1.0 – W16×26  (25’) 
1.0 – W8×10    (15’) 
1.0 – W10×12  (19’) 

 
(5)(5plf)(15’) + (5)(5.5plf)(19’) + (0.5)(35plf)(25’) + (31plf)(25’) + 

(26plf)(25’) + (10plf)(15’) + (12plf)(19’) 
_______________________________________________________________ = 

(35’)(25’) 
 

3.69 psf 
36 psf (deck and concrete slab) 
Total = 40 psf 

 
 
5)  One-Way 

From Table 8-1, CRSI 
67 psf 
 
Girders (34” × 13”) 

  2.5 – 25’ 
  1.0 – 15’ 
  1.0 – 19’   
 

150 pcf (34”/12)(13”/12) = 460.4 plf 
 
(2.5)(460.4 plf)(25’) + (460.4 plf)(15’) + (460.4 plf)(19’)  =  
   (35’)(25’) 
 
50.78psf 
Total = 118 psf 


