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Topics

§Floor Deck
§ Types of floor deck
§ Strength design
§ Fire ratings

§Floor Joists and Joist Girders
§ Types of floor joists and Joist Girders
§ Strength design
§ Other considerations

§Design Example
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See Chapter 3
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Designing with Vulcraft Steel Joists 
Joist Girders Steel Deck

Also available for download:
1. Steel Roof & Floor Deck
2. Composite Joists CJ-Series
3. Steel Joists & Joist Girder Systems
4. SJI CJ-Series Composite Steel Joist 

https://www.vulcraft.com/Literature
https://www.vulcraft.com/Literature
http://www.steeljoist.org/publications
http://www.steeljoist.org/publications
http://www.steeljoist.org/publications


Floor Deck Topics

§Types of floor deck
§ Non-Composite Decks
§ Composite Decks
§ Typical Steel Decks for Floors

§Strength design
§ Deck Load Tables
§ Maximum Construction Spans
§ Maximum Uniform Loads

§Fire Ratings
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Non-Composite and Composite Decks
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Non-Composite Deck

Composite Deck



Composite Decks and Shear  Bond
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Typical Steel Decks for Floors

7



Maximum Deck Construction Spans
Normal Weight Concrete
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The Catalog shown is for ASD 
designs. A Catalog is also 
available from the Vulcraft 
Website for LRFD designs.



Maximum Deck Construction Spans
Light Weight Concrete
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Deck Load Tables
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Fire Resistance

§ Fire Rated Systems of Construction
§ SJI Technical Digest #10

§ http://steeljoist.org
§ASTM E119
§ Protection Types

§ Direct Application of Insulation Material
§ Cementitious Mixture
§ Sprayed Fiber Product

§ Continuous Barrier Membrane
§ Suspended Acoustical Tile
§ Gypsum Board System Beneath Framing

11

http://steeljoist.org/


Fire Ratings
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Sprinklers, Etc.
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Page 137

Considerations:
Main lines and branch lines
Hangers and spacing of hangers
Weight estimates
Early Suppression Fast Response Systems (ESFR)



Floor Joists and Joist Girder Topics

§ Types of floor joists and Joist Girders
§ K-Series and LH-Series Joists
§ CJ-Series Composite Joists
§ Joist Girders

§ Strength Design
§ Flush-Frame End Connections
§ Ductwork Clearances
§ Floor Vibration
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Advantages of Floor Joists

§They are economical
§High strength to weight ratio
§Available in a multitude of depths and shapes
§Openings permit passage of pipes and duct 

work
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Floor Joists and Joist Girders

§K-Series
§LH-Series
§CJ-Series Composite Joists
§Joist Girders
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LH-Series Joists

§ Used for Roof and Floor Construction
§ Designations:  18LH02 to 48LH25
§ Depths:  18 to 48 in.
§ Standard Seat Depth (Height): 5 in. up to #17,

and 7.5 in. up to #25
§ Span Range:  18 to 96 ft
§ ASD Load Range:  199 to 3000 plf
§ LRFD Load Range:  298 to 4500 plf



Joist Load Tables
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Economical Joist Guide
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Composite Joists CJ-Series

§Advantages of CJ System
§ Lighter overall structure weight
§ Fewer framing pieces to erect
§ Open webs for MEP
• Excellent Vibration Performance

• Especially with Flush-Frame End Connections

§Estimating Tool:
§ Composite Joist Floor System Aid
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https://bit.ly/CJFloorSystemAid
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Composite Joists CJ-Series
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Composite Joists CJ-Series



Maximum Construction Clear Spans
3 in. Deck
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Composite Joists CJ-Series



Composite Joists CJ-Series

Appendix A of the SJI Catalog contains a handy outline 
for the recording of the loads.
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Composite Joists CJ-Series
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Composite Joists CJ-Series
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Flush-Frame End Connections

ADVANTAGES
§ Reduced floor-to-floor heights
§ Simplified deck installation –

Eliminate blocking between joists
§ Girders can be designed deeper 

and/or composite
§ Easier MEP installation vs. solid 

framing
§ Excellent vibration response
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Allowed Ductwork Clearances

§Equivalent Plenum Heights
§More Room

§ Larger Ducts, etc.
§Lighter Structure

§ Cost Savings in Foundations, 
Seismic Framing, etc.

§Further Savings
§ Composite Joists
§ Flush-Framed Connections
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Allowed Ductwork Clearances

• Table 3.5.2 - Aid for Max. Ductwork Clearances 
through Joists
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Allowed Ductwork Clearances

Need more room?  Vierendeel Openings 
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Floor Vibration

§All elevated floors will exhibit vibration due to 
pedestrian traffic
§Though it may go unnoticed

§The human perception is dependent on:
§Floor frequency, amplitude, damping, and duration of movement

§Structural characteristics affecting vibration response:
§Natural frequency, stiffness, floor mass, and amount of damping present

§Layout and mass of Joist+Girder+Composite Deck-
Slab directly affect vibration response



§ Specifier must determine:
§ Frequency of the floor system
§ Recommended damping for 

building type
§ Recommended acceptability 

criterion based on a maximum 
acceptable acceleration for given 
occupancy

§ Excellent References:
§ AISC Design Guide 11, Vibration of 

Steel-Framed Structural Systems 
Due to Human Activity, 2nd Ed.

§ SJI Technical Digest 5, Vibration of 
Steel Joist – Concrete Slab Floors

Floor Vibration (cont’d)
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Floor Vibration - Tools

§ Free tool at: Vibration Analysis -
Walking
§ Analysis of Joist+Composite Deck-Slab 

for Walking Excitation
§ Joists and Girders are assumed to be 

simple span.

§ Other floor systems or types of 
excitation:
§ FloorVibe v3.0 @ 

https://www.floorvibe.com

§ RISA
§ https://risa.com/
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https://vulcraft.com/DesignTools
https://www.floorvibe.com/
https://risa.com/


Floor Bay Design Example
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30’

50’

Given:
Live Load = 80 psf
Superimposed Dead Load = 15 psf
3 - hour fire rating required

Design Steps:
1. Select deck
2. Select joist
3. Select Joist Girder

Typical Interior Bay



Identify Fire Rating Requirements
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Use 5-1/4 in. Normal Weight Concrete 
UL Design No. D902



Maximum Deck Construction Spans
Normal Weight Concrete
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Try 3 VLI 20 Composite deck



Deck, Joist and Joist Girder Loads

1.2D + 1.6L (Dead Load + Live Load):

§ Load supported by the deck:
(1.2)(51 psf) + (1.6)(80 psf) = 189 psf

§ Load supported by the joists (add the 15 psf superimposed dead 
load, assumed to be hanging on the joists and 5 psf for self-
weight of joists):
[(1.2)(51 psf + 15 psf + 5 psf) + (1.6)(80 psf)](10 ft) = 2130 plf

§ Load supported by the Joist Girders (add 4 psf for self-weight of 
the Joist Girders, note that this Joist Girder has two joists 
framing in at each panel point):
[2130 plf + (1.2)(4.0 psf)(10 ft)](50 ft)/1000 = 109 kips
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Joist Selection: Use Economical Joist    
Guide
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50 ‘ Length

DL Joist: 47 plf = 47 plf/10 ft = 4.7 psf
4.7 psf < 5 psf (estimated) ok
2130 plf < 2066 40LH17 ok

Select 40LH17

50 ft LENGTH



Joist Girders: 
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30 

Joist Girder weight = 101 plf/50 ft = 2.0 psf
2.0 psf < 4.0 psf estimated ok 

Specify a 36G3N109F



Select a CJ-Series Joist
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Determine the Factored Loads:

§ Factored Composite Live Load = 
(1.6)(80 psf)](10 ft) = 1,280 plf

§ Factored Composite Dead Load = 
(1.2)(15 psf)(10 ft) = 180 plf

§ Factored Non-Composite Construction Dead Load =
(1.2)(51 + 5)(10 ft) = 670 plf

§ Factored Composite Design Load = 
1280 plf + 180 plf + 670 plf = 2130 plf



CJ-Series Weight Table (page 74)
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The CJ-Series Weight 
Tables are on two 
facing pages.



Select a CJ-Series Joist (page 75)
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Specify:40 CJ 2130/1280/180

40 in. Depth

Wt(plf) 30

W360(plf) 1691

N-ds 38-3/4”

Ieff(in4) 4920

Bridging (2)H
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