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See References
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Book and Catalog can be found at:  Vulcraft Literature

Book
Chapter 2

Deck catalog

https://www.vulcraft.com/literature


Roof Decks  
§What are roof decks and why do we need 

them?
§ Roof decks provide a structural member 

which supports roofing materials
§ Roof decks are used to provide a lateral force 

resisting system (i.e., diaphragm)
§ Roof decks provide lateral support to their 

supporting joists
§ Several types of roof deck systems available
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Roof Decks  
This presentation concentrates on steel decks 
produced by Vulcraft:

§ Steel decks are designed in accordance with the American Iron 
and Steel Specification, “North American Specification for the 
Design of Cold-Formed Steel Structural Members”, AISI S100-
16.

§ Steel decks are used for most steel roof systems to support 
roofing materials.

Another popular steel roof is a “Standing Seam Roof” 
(SSR):

§ SSR are used primarily by the Metal Building Industry and are 
supported by cold formed members.

§ SSR have limited strength and stiffness for the lateral support of 
steel joists. When used with steel joists additional bridging is 
required to prevent the joists from lateral buckling.



Vulcraft Roof Decks  

Use of 1.5B, 22 or 20 gage deck is very common.  The 
1.5 indicates the rib height of the deck.

Reference Vulcraft catalog
(Nucor, 2018a)
Vulcraft Literature

https://www.vulcraft.com/literature


B (WR) Deck Properties
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Vulcraft Deck Materials and Finishes
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Designation Yield Strength (ksi) Tensile Strength (ksi)
A6531 40 to 80 55 to 82
A1063 60 70
A1008 41.3 49.3
A1039 74.0 87.7

1 Yield and Tensile strengths depend on Class Designation



Construction- Steel Deck Institute
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Notes:
P = concentrated construction live load (150 lb.)
I = in.4/ft. –deck moment of inertia
W1 = slab weight + deck weight
W2 = uniform construction live load (50 psf)
E = 29.5 x 106 psi
l = clear span length (ft.)



Deck Connections

§ Deck sheets are connected to the joists 
(Support fasteners) and to one another (side lap 
connectors)

§ Functions of deck support fasteners:
§ Provide lateral stability to the joists by transferring the stability 

forces into the deck
§ Provide resistance to uplift forces on the deck
§ Provide strength and stiffness to the roof diaphragm

§ Functions of side lap connectors:
§ Prevent the deck sheets from separating
§ Provide added diaphragm strength and stiffness
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Deck Connections- Support Fasteners

Fastening to joists:
• Arc spot weld / Weld with washer (for t<0.028in.)
• Screw (self-drilling & self-tapping)
• Power-driven fastener such as Hilti and Pneutek
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Fastening to joists:

Arc Spot Weld
With washer

Deck Connections- Support Fasteners

Why use
Weld 
Washers
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Fastening to joists:

Deck Connections- Support Fasteners
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Fastening to joists:

Deck Connections- Support Fasteners
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Deck Connections- Support Fasteners
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Deck Connections- Side-lap Fastening

Number of 
fasteners per 
span in the 
load tables

PunchLok Tool PunchLok



Steel Deck Example

Select the required thickness for a steel deck:
Given:
1.5B deck
Span = 6.0 ft
Three Span Condition:
Uniform Load = 60 psf
Assumed Uniform Deck Dead Load = 2 psf
Factory Mutual Wind Uplift Rating 1-75
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6’- 0”



Steel Deck Design Example

Design Procedure:
Determine required deck thickness based on:

§Maximum construction spans
§ Steel Deck Institute Requirements
§ FM Global Requirements
§Uniform gravity load strength
§Uplift load strength
§Web crippling strength
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Maximum Construction Spans
(Steel Deck Institute Requirements)

Note: 22 Gage deck is satisfactory 6.0 ft < 6’-11”
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Three Span Condition

6’- 11”



Maximum Construction Spans
(FM Global Requirements)  

Note: 22 Gage deck is satisfactory 6.0 ft < 6’-7”
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The tables below provide an abbreviated listing of FM approved spans (C-C) for Vulcraft Decks.
The complete listing for Vulcraft decks is available at: Vulcraft Literature
.
The Engineer of Record must investigate the design, including the deck components and selected 
attachments, as published by FM Global as found at: FM Global.

https://www.vulcraft.com/Literature
file:///C:%5CUsers%5COwner%5CDocuments%5CFM%2520Global


Allowable Uniform Loads (1.5 B Deck)
From Vulcraft Steel & Floor Deck Manual

Allowable Uniform Live load =87 psf > 60 psf 22 gage is ok
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Web Crippling Strength

Definitions:
Web Crippling, Limit state of local failure of web plate in the immediate vicinity of a 
concentrated load or reaction.
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Web Crippling Strength
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Vulcraft Literature
Legacy Literature

https://www.vulcraft.com/literature


Reactions for Web Crippling Check

Determine maximum reactions for web crippling1:
Uniform dead load:
Exterior Reaction = 0.400wL = (0.400)(2 psf)(6.0 ft) = 4.8 lbs.
Interior Reaction = 1.1wL = (1.1)(2 plf)(6.0 ft) = 13.2 lbs.

Partial span live load:
Exterior Reaction = 0.450wL = (0.450)(60 plf)(6.0 ft) = 162.0 lbs.
Interior Reaction = 1.2wL = (1.2)(60 plf)(6.0 ft) = 432 lbs.

Total Reactions:
Exterior: = 4.8 lbs. + 162 lbs = 166.8 lbs.
Interior = 13.2 lbs. + 432 lbs. = 445.2 lbs.

1Reaction equations are taken from the AISC Manual Table 3-23
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Steel Deck Weight
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Deck Flange Loading-Vulcraft Design Tools

Web Crippling Strength does not control 26

Vulcraft Design Tools

https://www.vulcraft.com/DesignTools


Design Results

Use 1.5 B Deck, 22 Gage
with

5/8” arc spot welds @ 36/4
Use 2 #10 S.L.S.
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