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Steel Joists- Introduction



J. Ramirez 2

Joists and Joist Girders
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Design of Open Web Joists/Girders

• Adopted by the IBC 2003 
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Design of Open Web Joists/Girders

• Standardized pre-engineered lightweight 
trusses

• Usually span the roof/floor in the long direction of 
the framing.

• Closely spaced to support roof and floor steel 
decks.

• Types:
– K and KCS
– LH and DLH
– SLH
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Design of Open Web Joists/Girders

• K and KCS Types:
• K Series - Pages 9-13 

of Vulcraft Catalog
• KCS Series – Pages 

14-17
• Specifications K-

Series – Pages 22-30
• Depths (d)  from 8- 30 

inches
• Spans up to 24d
• Simply supported to 

carry uniform loads- K 
series. KCS can 
handle concentrated 
loads as well

• End depth 2.5”
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Design of Open Web Joists/Girders

• LH  and DLH – Long Span Series
– LH Pages 43-46
– Depths (d) 18-48 inches
– Spans 24d
– DLH Pages 47-48
– Depths (d) 52-72 inches
– End depth 5 inches

• Standard Specifications for LH and DLH 
Pages 54-62
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Design of Open Web Joists/Girders

• SLH – Super Long Span Series
– SLH Pages 63 - 67
– Depths (d) 80 – 120 inches
– Spans 24d
– End depth 5 inches

• Standard Specifications for SLH - Pages 
68- 73
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K and KCS Steel Joists
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K -Series
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Need for Bridging – Lateral Bracing 
of Joists

1. Align joists during 
construction

2. Provide joist stability 
during construction

3. Provide bracing to the 
bottom chord in the 
event of wind uplift

4. Brace laterally the top 
chord of the joist until 
the permanent deck is 
attached
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Bridging
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K – Series Bridging
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K – Series Rows of Bridging
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Example K-series Joist
• Select a K-series joist 

to span 30 ft an 
allowable dead plus 
live load of 215 plf (live 
load is 150 plf). The 
joists are placed on 4-ft 
centers. Using 
Standard Load Table 
(page 11) select a 
20K3. Note that span 
is clear span + 8 in. 
(see Page 30). Also 
from Economical Joist 
Guide (page 107). 
Note that for LH joists 
etc tables are for clear 
span + 8 inches same 
as the  EJG (page 
107).
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Example K-Series
• Select bridging: (3) represents the chord size. From 

Table on Page 27, 3 rows of bridging are required
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Example K-Series
• Select bridging with table on page 9: three rows of bracing results in a 30/4 

= 7’- 6” spacing of bridging for 3 section number, using horizontal bridging 
for a joist spacing of 4-ft requires equal leg angles 1 x 7/64 
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Concentrated Loads

• Approaches:
1. Use a special joist designed for the uniform load 

and the concentrated load. This requires submittal 
of loading diagram to manufacturer

2. Use a heavier standard joist designed to resist the 
uniform load and the concentrated load, i.e. a joist 
that is capable of handling the shear and moment 
diagram for the applied loads

3. Use a KCS joist
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Concentrated Loads

• Approach 2:
a) Calculate the moment and shear diagram due to combined 

loads
b) Find “equivalent uniform load” that results in the maximum 

moment, and the “equivalent uniform load” that would 
result in an allowable shear diagram that is an envelope to 
the shear diagram due to the actual loads 

c) Using the larger of the two “equivalent uniform loads”
select a standard joist

d) The location of zero shear must be within 1-ft of the joist 
midspan to prevent reversal of stress on the truss 
diagonals with respect to original design. Otherwise either 
approach 1 or 3 must be followed.
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Example of Joist Design Under 
Concentrated Loads

• A joist will be used on a 36 ft simply 
supported span to carry a service 
distributed load of 200 plf and a 
concentrated load of 600 lbs located at 6 
ft from the left support. The joist are 
spaced on 6 ft centers.

1. Use a standard joist designed to carry the 
distributed and the concentrated loads. Use the 
Economical Joist Guide

2. Use a KCS joist
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Economical Joist Guide
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Economical Joist Guide


