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Polling Question

• New requirement to earn PDH credits

• Two questions will be asked during the duration of today’s 
presentation

• The question will appear within the polling section of your 
GoToWebinar control panel to respond

• Please be sure that your pop-up blocker is disabled. If you’re 
in full-screen mode, the GoToWebinar polling widget will 
appear behind the slides. You’ll need to exit full screen to be 
able to access. 
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Disclaimer

The information presented herein is designed to be used by 
licensed professional engineers and architects who are 
competent to make a professional assessment of its accuracy, 
suitability and applicability.  The information presented herein 
has been developed by the Steel Joist Institute and is produced 
in accordance with recognized engineering principles. The SJI 
and its committees have made a concerted effort to present 
accurate, reliable, and useful information on the design of steel 
joists and Joist Girders.  The presentation of the material 
contained herein is not intended as a representation or warranty 
on the part of the Steel Joist Institute.  Any person making use of 
this information does so at one’s own risk and assumes all 
liability arising from such use.
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Webinar Description

Steel joists and Joist Girders can be used to construct more than 
just flat roofs. This session will provide designers with details and 
design guidance for using Special Profile Steel Joists in these 
situations. Direction will be provided for designing and detailing 
Special Profile Steel Joists, particularly in pitched roofs, curved 
roofs, and hip roof framing. We will also examine best practices 
when using Special Profile Steel Joists.
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Learning Objectives

1. Identify the unique considerations for designing and 
specifying steel joists and Joist Girders with pitched 
chords, including hip roof framing.

2. Identify the unique considerations for designing and 
specifying steel joists and Joist Girders with radiused
chords.

3. Describe the factors that impact special profile steel 
joists and Joist Girders.

4. Summarize the general concerns with using special 
profile steel joists and Joist Girders. 
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• Standards SJI Shapes

• Sloped Seats

• Pitched Top Chords

• Joists in a Hip Roof

• Special Profile Joists

Roof Design with Special Profile Joists
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Specialty Shapes

What makes them special?

Not a standard shape
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Standard SJI Shapes

K: 10” – 30” deep, up to 60’ long

LH: 18” – 48” deep, up to 96’ long

DLH: 52” – 120” deep, up to 240’ long

Joist Girders: 
20” – 120” deep, up to 120’ long
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Standard SJI Shapes

Used in floors and flat roofs

Most common is parallel chord
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Standard SJI Shapes

Most common is parallel chord

Also used in sloped roofs
with low and high supports
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Sloped Seats

Where steel joists or Joist Girders are sloped, the 
end bearing, or seats, may also be sloped

For K-Series Joists, seats are permitted to not be 
beveled for slopes of 1/4 inch or less per foot
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Sloped Seats
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Sloped Seats
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Sloped Seats
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Sloped Seats

When sloped seats are required, the seat depths 
shall be adjusted to maintain standard height at the 
shallow end of the sloped seat

SJI publishes these requirements in:

Table 2.2-2 and 2.2-3
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Sloped Seats
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Sloped Seats

Most common is parallel chord

SLOPED SEAT 
REQUIREMENTS

(SJI CODE OF 
STANDARD PRACTICE)
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Specialty Shapes

Pitched Chords

Arched (Curved) Chords
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Pitched Top Chords

Four standard types of joists with pitched top chords:

Double Pitch Single Pitch

Web systems shown are examples, 
and vary by manufacturer
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Pitched Top Chords

Specifying a joist with a Double Pitched top chord

Double Pitch

Double pitch joist 
designation depth is 
at the ridge.

What depth is used to specify the joist?
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Pitched Top Chords
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Pitched Top Chords

Specifying a joist with a Single Pitched top chord

What is the joist depth?

Single Pitch

Single pitch joist 
designation depth is 
at mid-span.
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Pitched Top Chords
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Pitched Top Chords

It is critical that structural drawings provide all 
necessary dimensions and joists depths.

Special requirements for web-layouts must be specified 
as well. 
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Pitched Top Chords

“The Load Table applies to joists with either parallel 
chords or pitched top chords. Joists can have a top 
chord pitch up to 1/2 inch per foot. If the pitch 
exceeds this limit, the Load Table does apply.”

A note about SJI designations

not
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Pitched Top Chords

Design Example:

100’ span & 10’ spacing

Top chord sloped at 1/2 : 12

Bottom chord flat (Architectural requirement)

Total Load = 40 psf

End Depths = 31” & 81” 

Mid-Span Depth = 56” DESIGNATION DEPTH
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Pitched Top Chords

Design Example:

Designate a Single Pitch DLH-Series joist
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Pitched Top Chords

Design Example:

40 psf @ 10’ Spacing = 400 plf Total Load

Select 56DLH14:  435 plf > 400 plf
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Pitched Top Chords

Design Example:

Check seat depths - Top chord sloped at 1/2 : 12

Low End = 5” minimum
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Pitched Top Chords

Design Example:

Check seat depths - Top chord sloped at 1/2 : 12

Low End = 5” minimum

High End = 6” minimum
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Pitched Top Chords

Design Example:

Check seat depths - Top chord sloped at 1/2 : 12

Low End = 5” minimum

High End = 6” minimum

Specify 6” Seat Depth at both ends for consistency
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Pitched Top Chords

Design Example:
SUMMARY

56DLH14 spanning 100’ @ 10’ O.C.

Top Chord Single Pitch, Underslung, TC Slope = 1/2 : 12

Mid-Span: 56”

Shallow End: 31”

Deep End: 81”

6” Deep Seats at both ends
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Pitched Top Chords

What if the top chord slope is greater than 1/2 : 12?

Instead of an SJI designation, 
use a ‘LOAD / LOAD’ designation
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Pitched Top Chords

What if the top chord slope is greater than 1/2 : 12?

You may also label the joists as “SP” and provide a 
complete load diagram.
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Pitched Top Chords

Design Example:

60’ span

Top chord sloped at 3 : 12

Double-pitched, bottom chord bearing
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Pitched Top Chords

Design Example:

Depth at Ridge = 102”

Joists at 6’ O.C.

LL = 20 psf DL = 20 psf

102DLH240/120

Depth at Ends = 12”

DESIGNATION DEPTH
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Pitched Top Chords
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Pitched Top Chords
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Pitched Top Chords

Bridging

Whether a standard SJI designation or a Load/Load 
designation is used, the number of bridging rows needed is 
often greater than a standard, parallel-chord joist.
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Pitched Top Chords

Bridging

If the joist center of gravity is above the supports, bolted 
erection bridging will be required for stability during 
erection.
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Pitched Top Chords

Bridging

Based on the overall profile, all rows may need to be 
bolted erection bridging.
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Pitched Top Chords

Bridging

The method of terminating bridging should receive special 
attention, and requires clear communication. 

In many cases, the best approach is to terminate bridging 
between the last two joists in lieu of attaching to the main 
structure.
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Pitched Top Chords

Bridging

When the joist spacing is less than 0.7 x Joist Depth, 
bolted horizontal bridging shall be used in addition to 
diagonal bridging.
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Pitched Top Chords

Bridging

“Whenever joists are bottom chord bearing, diagonal cross 
bridging must be installed from joist to joist at or near the 
bearing location to provide additional lateral erection stability.”
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Pitched Top Chords

Rules of Thumb

For Square Ends (Bottom Chord Bearing):

Minimum joist end depth = 12”
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Pitched Top Chords

Rules of Thumb

For Square Ends:

12” min

46



Pitched Top Chords

Rules of Thumb

For Square Ends (Bottom Chord Bearing):

Minimum joist end depth = 12”

For Underslung:

Minimum bearing elevation to bottom chord = 12”

That is, Minimum joist end depth = Seat Depth + 12”
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Pitched Top Chords

Rules of Thumb

For Underslung:

12” min
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Pitched Top Chords
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Pitched Top Chords

“The Load Table applies to joists with either parallel 
chords or pitched top chords. Joists can have a top 
chord pitch up to 1/2 inch per foot. If the pitch 
exceeds this limit, the Load Table does not apply.”

A note about SJI designations
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Pitched Top Chords
A note about SJI designations…

KCS Joists
Shear and Moment Envelopes
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Pitched Top Chords
A note about SJI designations…

KCS Joists
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Pitched Top Chords

What about maximum joist depths?

Standard SJI designations range up to 120” deep

Individual shop capacity

Most SJI manufacturers can go beyond 120”

Shipping limitations

Job site access

However, limits are dependent on a number of factors:
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Pitched Top Chords
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Pitched Top Chords
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Pitched Top Chords
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Pitched Top Chords
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Polling Question #1

What is the maximum allowable top chord pitch of an SJI 
Designation joist?

A. Top chord pitch not allowed on SJI Designations

B. 1/4 : 12

C. 1/2 : 12

D. There is no limit
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Joists in a Hip Roof

• Joists can also be used for greater sloped hip roofs

• This is common in schools, particularly over 
gymnasiums and auditoriums

59



Joists in a Hip Roof

Steel Joists used for 4:12 Hip Roof on School
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Joists in a Hip Roof

Using Steel Joists in a hip roof can be an economical 
option

This is most commonly done using Double and Triple 
Pitch Steel Joists
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Joists in a Hip Roof
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Pitched Top Chords
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Joists in a Hip Roof

This method can be used with low slope, such as 
often done for drainage

When the building shape is simple, this can be more 
economical than building up insulation
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Joists in a Hip Roof
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Joists in a Hip Roof
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Joists in a Hip Roof

• When roof overhangs are needed, Steel Joists can 
be turned 90 degrees at building ends

• These bear on a Hip Support member, which can 
be a Joist Girder or Beam

• Top chord extensions create the overhang
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Joists in a Hip Roof

• Coordination is required at connection of Hip 
Support member to Triple Pitch Joist
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Joists in a Hip Roof

• A simpler solution is to bear the Hip Support 
member on top of the Triple Pitch Joist

• Contact your preferred local Joist Manufacturer to 
discuss connection details and preferences
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Joists in a Hip Roof
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Special Profile Joists

There are four generally accepted Special Profiles:
– Bowstring

– Arch

– Gable

– Scissor
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Special Profile Joists
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Special Profile Joists
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Special Profile Joists
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Special Profile Joists
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Pitched Top Chords

Many Joist Manufacturers can provide more than 
two pitched chords

Most common is Triple Pitch

Contact your preferred local Joist Manufacturer to 
discuss their capabilities
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Pitched Top Chords
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Pitched Top Chords
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Special Profile Joists
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Special Profile Joists
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Special Profile Joists
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Special Profile Joists
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Special Profile Joists

Of Special Profile Joists, Gable Joists are typically the 
most cost effective to manufacture

Scissor or Arch Joists should only be used if the 
additional clearance is needed below the joist, often 
for aesthetic reasons
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Special Profile Joists

When using Scissor or Arch Joists, there is a…
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Special Profile Joists

Scissor and Arch Joists may create a horizontal 
reaction on the structure

To remove this thrust force, a slip connection should 
be used at one end (roller support)
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Special Profile Joists
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Special Profile Joists

Note that diaphragm forces collected in the joist top 
chord must transfer through the pinned end of the 
joist
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Special Profile Joists

Other Considerations…

Top Chord Extensions / Cantilevers
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Special Profile Joists

Other Considerations…

Top Chord Extensions / Cantilevers
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Special Profile Joists

Other Considerations…

Top Chord Extensions / Cantilevers
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Special Profile Joists

Other Considerations…

Top Chord Extensions / Cantilevers
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Special Profile Joists

Other Considerations…

Special Profiles Joists are typically fabricated with:
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Special Profile Joists
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Special Profile Joists
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Special Profile Joists
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• Optimize joist spacing

Best Practices

60’ span       3 1/2 : 12 slope       Depth at ridge = 120”       Depth at end = 15”

Deep joists often have chords controlled by minimum 
sizes for handling, rather than load requirements

Consider using a 3” deep roof deck to allow greater joist 
spacing and better utilization of deep joist capacity.
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• Clearly specify all geometric requirements of the joists on 
the contract documents. 

• Use LOAD/LOAD designations when a design is beyond 
the standard SJI designation range. Where additional 
load requirements exist, provide a complete load 
diagram.

Best Practices
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• Standard SJI camber may not ideal for the project 
application. Consider the transition between areas with 
special profile joists and adjacent areas. Specify zero 
camber or specific camber requirements as needed.

• Specify the means of bridging termination. If needed, 
the joist manufacturer can provide termination bridging 
in the last space between joists, to avoid terminating at 
adjacent framing.

Best Practices
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• Specify structural bracing in lieu of joist bridging when 
the bracing is intended to do more than provide lateral 
support to the joists under self-weight, weight of 
erectors, deck, bridging bundles, etc.

• Coordinate support boundary conditions with the joist 
manufacturer when specifying joists that exert a 
horizontal thrust at the support, such as arch or scissor 
joists. 

Best Practices
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Check Out Our Resources

SJI offers a number of resources including: 

• Design tools

• Publications

• Live webinars

– Our next live webinar will be on December 15, 2021 3:00 p.m. EST

• Ethics, Laws and Regulations

• Webinars on demand

– Our Webinars on Demand section offers 40+ pre-recorded webinars. 
Earn PDHs today.
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Polling Question #2

Special profile joists with pitched or curved bottom chords 
(scissor or arch) have what additional design requirement?

A. The joist-to-joists spacing can not exceed the joist depth

B. The joists can be erected without any bridging

C. Supports must resist the horizontal thrust or movement

D. The joists can only span up to 60’
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Q&A SESSION
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