
3.6.0 Major Characteristics of Joist Series
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3.6.1 General Information on K Series Joists

• Economical

• High strength

• Design Vulcraft K Series open web steel joists are designed in accordance with specifications of
the Steel Joist Institute.

• SJI spans to 60'0"

• Paint Vulcraft joists receive a shop-coat of rust-inhibitive primer, whose performance charac-
teristics conform to those of the Steel Joist Institute specifications 3.3.

Standing Beam Bridging

The bridging table was developed to support the top chords against lateral movement during the
construction period. It is then intended that the floor or roof deck will laterally support the top
chords under a full loading condition by meeting the provisions of Section 5.8 of the specifications.



Most standing-seam roof systems will not adequately brace the top chords laterally with the number
of rows as required by the bridging table. We, therefore, recommend that when standing-seam roof
systems are specified, the specifying engineer employ a note to have the joist manufacturer check
the system and to provide bridging as required to adequately brace the top chords against lateral
movement under a full-loading condition.

3.6.2 Standard Specifications for Open Web Joists (K Series)
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3.6.3 K Series Open Web Steel Joists

Top Chord Extensions and Extended Ends

Joist extensions are commonly furnished to support a variety of overhang conditions. The two types
are pictured. The first is the top chord extension or “S” type, which has only the top chord angles ex-
tended. The second is the extended end or “R” type in which the standard 21⁄2" end-bearing depth is
maintained over the entire length of the extension. The “S” type extension is so designated because
of its simple nature whereas the “R” type involves reinforcing the top chord angles. The specifying
authority should be aware that an “S” type is more economical and should be specified whenever
possible.

The following load tables for K-series top chord extensions and extended ends have been devel-
oped as an aid to the specifying authority. The black number in the tables is the maximum allowable
uniform load in pounds per linear foot. The blue number is the uniform load, which will produce an
approximate deflection of L1/240, where L1 is the length of the extension. The load tables are ap-
plicable for uniform loads only. If there are concentrated loads and/or nonuniform loads, a loading di-
agram must be provided by the specifying authority on the contract drawings. In cases where it is not
possible to meet specific job requirements with a 21⁄2" deep “R” type extension (refer to “S” and “I”
values in the Extended End Load Table), the depth of the extension must be increased to provide
greater load-carrying capacity. If the loading diagram for any condition is not shown, the joist manu-
facturer will design the extension to support the uniform load indicated in the K-Series Joist Load
Table for the span of the joist.

When top chord extensions or extended ends are specified, the allowable deflection and the brac-
ing requirements must be considered by the specifying authority.

Note that an “R” type extension must be specified when building details dictate a 21⁄2" depth at the
end of the extension. In the absence of specific instructions, the joist manufacturer could provide ei-
ther type.
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Uplift Bridging

Where uplift forces caused by wind are a design requirement, these forces must be indicated on the
structural drawings in terms of net uplift in pounds per square foot or pounds per lineal foot. When
these loads are specified, they must be considered in the design of joists and bridging. A single line
of bottom chord bridging must be provided near the first bottom cord panel points whenever uplift
from wind load is a design consideration.

180 Section 3

(By permission of Nucor Research and Development, Norfolk, Nebraska.)



3.6.4 General Information on LH and DLH Series Joists

• High strength

• Economical

• Design Vulcraft LH and DLH series long-span steel joists are designed in accordance with the
specifications of the Steel Joist Institute.

• Roof spans to 144'

• Floor spans to 120'

• Paint Vulcraft joists receive a shop-coat of rust inhibitive primer whose performance character-
istics conform to those of the Steel Joist Institute specification 102.4.
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3.6.5 LH and DLH Series Longspan Steel Joists

Standard Types

Longspan steel joists can be furnished with either underslung or square ends, with parallel chords,
or with single- or double-pitched top chords to provide sufficient slope for roof drainage.

The Longspan joist designation is determined by its nominal depth at the center of the span, ex-
cept for offset double-pitched joists, where the depth should be given at the ridge. A part of the des-
ignation should be either the section number or the total design load over the design live load (TL/LL
given in plf). All pitched joists will be cambered in addition to the pitch.

Nonstandard Types

The following joists can also be supplied by Vulcraft; however, the district sales office or manufac-
turing facility nearest you should be contacted for any limitations in depth or length that they might
have.
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3.6.5 LH and DLH Series Longspan Steel Joists—Continued



3.7.0 Joist Girders—What Are They?

Joist girders are primarily framing members. The design is simple span supporting equally spaced
concentrated loads from open-web steel joists. These concentrated loads are considered to act at the
panel points of the joist girder. Joist girders are designed to allow for the efficient use of steel in
longer spans for primary framing members.

The following weight tables list joist girders from 20" to 96" deep and spans up to 100 feet. (For
depths and lengths not listed, contact Vulcraft.) The depth designation is determined by the nomi-
nal depth at the center of the span, except for offset double-pitched girders, where the depth is de-
termined at the ridge.

The standard configuration of a joist girder is a parallel chord with underslung ends and bottom
chord extensions. (Joist girders can be furnished in other configurations.) The standard depth of
bearing for joist girders is 6 inches* at the end of the bearing seat.

The standard method of connecting girders to columns is two 3⁄4" diameter A325 bolts. A loose con-
nection of the lower chord to the column or other support is required during erection in order to sta-
bilize the lower chord laterally and to help brace the joist girder against overturning. Caution: If a
rigid connection of the bottom chord is to be made to column or other support, it is to be made only
after the application of the dead loads. The joist girder is then no longer simply supported and the
system must be investigated for continuous frame action by the specifying engineer.

Joist girders along the perimeter, with joists coming in from one side only, and those with unbal-
anced loads must be designed so that the reactions pass through the center of the joist girder.

The weight tables list the approximate weight per linear foot for a joist girder supporting the panel
point loads given by the specifying engineer. Note: The weight of the joist girder must be included in
the panel point load.

For calculating the approximate deflection or checking ponding the following formula can be used
in determining the approximate moment of inertia of the joist girder.

IJG � 0.027 NPLd

Where N � number of joist spaces, P � panel point load in kips, L � joist girder length in feet, and
d � effective depth of the joist girder in inches. Contact Vulcraft if a more exact joist girder moment
of inertia must be known.
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*Increase seat depth to 71⁄2 inches if weight of joist girder appears to the right of the stepped blue lines in the
weight tables.



3.7.1 Joist Girder Notes and Connection Details
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3.7.2 Joist Girder Moment Connection Details
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3.7.3 Specifying Joist Girders

For a given joist girder span, the designer first determines the number of joist spaces. Then the panel
point loads are calculated and depth is selected. The following tables gives the Joist Girder weight
per linear foot for various depths and loads.
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3.8.0 Recommended Maximum Spans for Steel Decking
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3.8.1 Checklist for Ordering Metal Deck



3.8.2 Methods of Lapping Steel Deck
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3.8.3 Side Lap Connections
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3.8.4 Welding Procedures for Metal Deck
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3.8.5 Placing Concrete on Metal Deck



3.8.6 Noncomposite and Composite Deck Details
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3.8.7 Shear Studs and Composite Decks

Shear stud facts:

1. Shear studs are used to make steel beams composite. They are not necessary to make the deck
composite but they enhance the load capacity of the composite slab. At times shear studs are not
used to make beams composite but are present to transfer diaphragm shear loads into the frame.
In this case the American Institute of Steel Construction (AISC) spacing rules for composite con-
struction do not apply.

2. Most UL floor assembly fire ratings accept shear studs as an option.

3. The maximum shear stud diameter allowable by AISC is 3⁄4 inch (19 mm) diameter. Each stud must
be at least 11⁄2 inches (38.1 mm) longer than the depth of the deck rib.

4. The location of the stud within the deck rib is important. Optimum construction of composite
beams places the stud in the portion of deck rib closest to the beam end.

5. Shear studs can replace the welds used to attach the deck to the beam; however, if the studs are
spaced greater than 12" on center (25.4 mm), welds of 5⁄8 inch (15.9 mm) should be used where
the studs are missing.

6. Shear studs can be welded through galvanizing, but the G90 coating is the maximum recom-
mended for this purpose. Shear studs can also be welded through cellular deck. The above infor-
mation was provided by United Steel Deck, Inc., and is meant to be used as a guideline only since
structural requirements may vary from project to project.
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3.8.7 Shear Studs and Composite Decks—Continued
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3.8.8 Pour Stop Selection Table

Allowable cantilever of metal deck where pour stops are required.
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3.8.9 Cellular Floor Deck and Form Deck Profiles
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3.8.10 Composite Floor Deck and Roof Deck Profiles
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3.8.11 Floor Deck Cantilevers
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3.8.12 Deck Closure Details
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3.8.13 Roof Deck Closure Details



3.8.14 Reinforcing Openings in Steel Decks

Methods of cutting and reinforcing penetrations through decking.
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3.8.15 Example of 6-inch Penetration in Steel Deck
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