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Ce 479 Fall 05

Steel Deck and Concrete Slab 
Composite Construction
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Types of Floor Deck on Steel 
Joists/Girders

• Cast in Place Concrete on Steel Deck
• Composite Construction - Pages 42-49

– SDI Specs and Commentary- Pages 50-59
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Composite Steel Floor Decks
• A composite form deck  serves a dual function. It must safely 

support self weight, the weight of the wet concrete, and construction 
activity (rarely shored). After the concrete has reached the desired 
strength, it is engaged with the steel deck so that they form a 
composite section to resist the loads applied to the concrete slab.

• Composite action is achieved by:
– Welding cross wires to the top of the steel deck
– Shape (EPIC System)
– Deformations on the interior surface of the deck (United Steel Deck, 

Vulcraft and others)

• Steel form deck for composite floors must be of the permanent type 
(painted and galvanized). It provides the positive moment 
reinforcement in this type of construction.
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Composite Steel Deck

• Epic Shape
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Composite Steel Deck 
Deformations

James River Steel

United Steel
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Composite Steel Deck 
Deformations

• CANAM STEEL
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Composite Steel Deck 
Deformations

• Vulcraft
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Design Criteria for Steel Deck

• Design: SDI Specs and Commentary-
Pages 50-56
– Material Properties: 

• Steel deck yield strength of at least 33 ksi and it 
must be permanent (for the life of the structure).

• Concrete: in accordance with ACI 318 and at least 
3000 psi.
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Design Criteria for Composite Steel 
Deck- same as non-composite

• Allowable stress

• Calculated theoretical deflection shall be based on the load of the 
concrete as determined by the design slab thickness and the load from the 
steel deck, uniformly applied on all the spans and shall be limited to L/180 
or ¾ inch, whichever is smaller. See Figure 2 (page 56).
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Composite Form Decks
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Design Criteria for Concrete Slab in 
Composite Steel Deck Floors

• Section 5.1 SDI (page 52 Vulcraft catalog)
– The composite slab shall be designed as a reinforced 

concrete slab with the steel deck acting as the 
positive reinforcement. Slabs shall be designed as 
simple or continuous spans under uniform loads

• Section 5.2 Load determination-Testing. Based 
on the test information the design rational shall 
be established by:
– Elastic Analysis (Allowable Stresses)
– Strength Analysis



J. Ramirez 13

Allowable Stress

• Steel deck:
– Under the combined stresses caused by the 

superimposed live load and the tensile 
stresses in the deck, the tensile stress of the 
deck shall not exceed 0.6fy or 36 ksi. The 
allowable load so determined can be 
increased by 10% if temperature and 
shrinkage reinforcement conforming to 
Section 5.5 is provided
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Allowable Stress

• Concrete:
– The compressive stress in the concrete shall 

not exceed 0.45f’c
– The minimum concrete cover above the steel 

deck shall be 2 inches. When additional 
(negative bending reinforcement) is provided, 
the minimum cover of concrete above the 
reinforcing bar shall be ¾ inch.



J. Ramirez 15

Additional Requirements-
Composite Section

• Section 5.4 (SDI- page 54): 
– Deflection of the composite slab shall not 

exceed L/360 under the superimposed load

• Section 5.5 (SDI- page 54)
– Temperature and Shrinkage reinforcement 

shall have a minimum area of 0.00075*(the 
area of concrete above the deck per foot of 
width) but not less than the area provided by 
6x6- W1.4 x W1.4 welded wire fabric
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Slab Reinforcement

• The slabs are 
reinforced with 
welded wire 
mesh. It must 
be noted that 
the 
reinforcement 
shown not 
always meets 
temperature 
and shrinkage 
requirements in 
the ACI code.  
However, 
based on past 
experience of 
performance 
this deviation is 
allowed
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Example- Composite Design
Design composite concrete slab on steel deck floor for 125 psf live 
load. The steel deck will be used on 8’-6” 3-continuous spans. 
Shoring will not be used. The concrete is normal weight. 
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Check
• From Table for normal weight concrete (page 46), t = 2 inches 

and overall depth, D = 4 inches: 

– Use a 2VLI 20 with a maximum construction span of 10’-3” and 
superimposed live load capacity of 130 psf for t= 2 inches. The weight 
of the concrete plus deck is W1 is 39 psf

• Check deflection of steel deck under construction loads
• Check steel deck stress under construction loads
• Check composite concrete slab steel deck section for superimposed live 

load
– Temperature and Shrinkage steel
– If major cracking over the supports is unacceptable design negative moment 

steel
– Maximum tensile stress (formwork stress plus composite section stress) in the 

steel deck for the given table load of 130 psf
– Check concrete stresses for the same superimposed load of 130 psf
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2VLI Table (Page 46)


