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Connection Design

Tips, Tricks, and Lessons Learned

Thank you for joining our live 
webinar today.

We will begin shortly.  
Please standby.  Thank you.

Need Help? 
Call ReadyTalk Support: 
800.843.9166

Today’s audio will be broadcast through the internet.

Alternatively, to hear the audio through the phone, dial:

(866)-519-2796
Passcode:  324420

Audio Options
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As a reminder, all lines have been muted.  Please type any questions or 
comments through the chat feature on the left portion of your screen.

Today’s audio will be broadcast through the internet.
Alternatively, to hear the audio through the phone, dial:

(866)-519-2796
Passcode:  324420

Today’s live webinar will begin shortly.  Please stand by.

AISC is a Registered Provider with The American Institute of Architects Continuing Education Systems 

(AIA/CES).  Credit(s) earned on completion of this program will be reported to AIA/CES for AIA members.  

Certificates of Completion for both AIA members and non-AIA members are available upon request.

This program is registered with AIA/CES for continuing professional education.  As such, it does not include 

content that may be deemed or construed to be an approval or endorsement by the AIA of any material of 

construction or any method or manner of handling, using, distributing, or dealing in any material or 

product.  

Questions related to specific materials, methods, and services will be addressed at the conclusion of this 

presentation.

AIA Credit
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This presentation is protected by US and International Copyright laws.  Reproduction, distribution, display 
and use of the presentation without written permission of AISC is prohibited.

© The American Institute of Steel Construction 2019

The information presented herein is based on recognized engineering principles and is for general 
information only.  While it is believed to be accurate, this information should not be applied to any specific 
application without competent professional examination and verification by a licensed professional 
engineer.  Anyone making use of this information assumes all liability arising from such use.

Copyright Materials

19.7 Seismic Connections
March 25, 2019
From mechanistic design forces to critical welds to protected zones to prequalified connections to 
exceptions, the SEoR and delegated connection designer need to be in phase with one another before 
connection design begins. Documented communication on all aspects of the project between the SEoR, 
fabricator, erector, and inspector is paramount in order to avoid unwelcome shaking of project schedule 
and budget.   

This presentation will present the information that a delegated connection designer will: (1) need to in 
order to make an informed decision on connection type and design, and; (2) need to provide to the EoR, 
fabricator, erector, and inspector to facilitate the review and quality processes.

Course Description
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• Define the term demand critical welds.  Identify the sources that give testing 
requirements and welder qualifications for demand critical welds.

• Explain the concept of expected strength, and its role in the safe detailing of 
connections in seismic force-resisting structural steel systems.

• Define the term protected zones.  Explain where they are found and what special 
treatment they receive.

• List the seismic-related requirements that should be included on structural design 
drawings to ensure clear communication.

Learning Objectives

Night School 19
Connection Design:
Tips, Tricks, and Lessons Learned
Session 7:  Seismic Connections
March 25, 2019

8

Dr. Patrick J. Fortney, P.E., S.E., P.Eng
Associate Professor
University of Cincinnati
Department of Civil and Architectural Engineering 
and Construction Management
Cincinnati, Ohio
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• All in the context of delegated connection design

Today’s Discussion

10

• All in the context of delegated connection design

Today’s Discussion

• To understand delegated design work, we need to understand

– Responsibilities (Larry, Cliff, Carol – Sessions 1, 2, 3, & 5)

– Work Flow (Larry and Pat (Sessions 1 and 3)

– Effective Communication (Larry, Cliff, Pat, Carol – Sessions 1-5)
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• All in the context of delegated connection design

Today’s Discussion

• We’ll talk a little about

– Effective Communication

– General Detailing

– Specific Issues Related to Seismic Connections

• To understand delegated design work, we need to understand

– Responsibilities (Larry, Cliff, Carol – Sessions 1, 2, 3, & 5)

– Work Flow (Larry and Pat (Sessions 1 and 3)

– Effective Communication (Larry, Cliff, Pat, Carol – Sessions 1-5)

12

• AISC has offered many webinars and Night Schools on the design of connections

Today’s Discussion

• The Seismic Design Manual

• Drucker, Dowswell, Fortney, Muir, Murray, Sabelli, Thornton, etc.

– Specific examples

– Number crunching

• Today, I’d like to look at some detailing and any issues not typically addressed 
in regard to design in general, but specific to seismic connections
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First, A Few General Issues
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First, A Few General Issues
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• The requirements in the Seismic Provisions (AISC 341-16) are in addition to the 
requirements in the Specification (AISC 360-16)

o The Provisions are clear when certain Specification requirements are excluded 
or substituted

First, A Few General Issues

 Otherwise, the Specification requirements must still be satisfied

16

• Seismic Systems
• Demand Critical Welds
• Special Weld Access Holes and C.P. Corner Snips and Welding
• Expected Material and Available Strengths
• Protected Zones
• Heavy Sections
• Bolted Joints

First, A Few General Issues
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Seismic Systems

First, A Few General Issues

• Ordinary Moment Frame (OMF)
 R=3.5
 Minimal Inelastic Deformation

o Members and Connections

• Intermediate Moment Frame (IMF)
 R=4.5
 Limited Inelastic Deformation

o Flexural Yielding of Beams and Columns, Panel Zone shear
 Beam-to-Column Connections must be Qualified or Prequalified

• Special Moment Frame (SMF)
 R=8
 Significant Inelastic Deformation

o Flexural Yielding of Beams
 Beam-to-Column Connections must be Qualified or Prequalified

18

Seismic Systems

First, A Few General Issues

• Ordinary Concentrically Braced Frame (OCBF)
 R=3.25
 Minimal Inelastic Deformation

o Members and Connections

• Special Concentrically Braced Frame (SCBF)
 R=6
 Significant Inelastic Deformation

o Brace buckling and Tension Yield

• Eccentrically Braced Frame (EBF)
 R=8
 Significant Inelastic Deformation

o Shear or Flexural Yielding of Link Beams
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Seismic Systems

First, A Few General Issues

AISC 341-16 addresses other systems such as:

• Composite Moment Frames
• Composite Braced Frames
• Steel Plate Shear Walls
• Composite Shear Walls (coupled core walls)
• etc.

20

DEMAND CRITICAL WELDS

First, A Few General Issues
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DEMAND CRITICAL WELDS

First, A Few General Issues

There are basically three types of welds that are going to be considered

1. AWS D1.1 – welding on members/elements not part of the SFRS (seismic forces 
resisting system),

22

DEMAND CRITICAL WELDS

First, A Few General Issues

There are basically three types of welds that are going to be considered

1. AWS D1.1 – welding on members/elements not part of the SFRS (seismic forces 
resisting system),

2. AWS D1.8 – welding on members/elements part of the SFRS but not designated as 
demand critical, and
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DEMAND CRITICAL WELDS

First, A Few General Issues

There are basically three types of welds that are going to be considered

1. AWS D1.1 – welding on members/elements not part of the SFRS (seismic forces 
resisting system),

2. AWS D1.8 – welding on members/elements part of the SFRS but not designated as 
demand critical, and

3. AWS D1.8 – welding on members/elements part of the SFRS and designated as 
demand critical
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DEMAND CRITICAL WELDS

First, A Few General Issues

There are basically three types of welds that are going to be considered

1. AWS D1.1 – welding on members/elements not part of the SFRS (seismic forces 
resisting system),

2. AWS D1.8 – welding on members/elements part of the SFRS but not designated as 
demand critical, and

3. AWS D1.8 – welding on members/elements part of the SFRS and designated as 
demand critical

A demand critical weld is a weld used to join members or elements 
that are expected to experience significant inelastic demands
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Consumables and Demand Critical Welds (341-16, A3.4)

26

Consumables and Demand Critical Welds (341-16, A3.4)
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Consumables and Demand Critical Welds (341-16, A3.4)

28

Consumables and Demand Critical Welds (341-16, A3.4)

These tests required for 40 @ 70 for special procedures are additional tests relative to 
“typical” Conformance Demonstration, and add cost to the filler material
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Consumables and Demand Critical Welds (341-16, A3.4)

These tests required for 40 @ 70 fore special procedures are additional tests relative 
to “typical” Conformance Demonstration, and add cost to the filler material

30

Demand critical welds made through weld access holes (restricted access)

DCW made through 
access hole

For such welds, Supplemental Welder Qualification is required in accordance with AWS D1.8, C-Annex D.

Refer to AWS D1.8 C-D3 and C-D4 for requirements of test plate and specimen testing requirements, 
respectively

Consumables and Demand Critical Welds (341-16, A3.4)
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Demand critical welds made through weld access holes (restricted access)

• Each pass has to be completed before adding another 
pass…
 Half from one side of the web…
 The other half from the other side of the web…
 The welder has to demonstrate that he/she can 

properly tie those two half-passes together properly

For such welds, Supplemental Welded Qualification is required in accordance with AWS D1.8, C-Annex D.

Refer to AWS D1.8 C-D3 and C-D4 for requirements of test plate and specimen testing requirements, 
respectively

Consumables and Demand Critical Welds (341-16, A3.4)

32

SPECIAL WELD ACCESS HOLES (AWS D1.8, 6.11.1.2)

First, A Few General Issues
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Special Seismic Weld Access Holes (AWS D1.8, 6.11.1.2)

34

Special Seismic Weld Access Holes (AWS D1.8, 6.11.1.2)

• FR moment connection in OMF IMF and SMF
o Wide flange beam-to-flange of wide flange column

• Where required in AISC 358-16
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Special Seismic Weld Access Holes (AWS D1.8, 6.11.1.2)

Welded Column Splices…
Not Required…

e.g., AISC 341-16 – E3.6g.2(d)(2)
-SMF-

36

Special Continuity Plate (C.P.) Corner Snips (AWS D1.8, 4.1)

Where required in AISC 358

1
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C.P. Geometry and Welding (AISC 341 E3.6f.2, IMF & SMF)
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This is a relaxation from previous cycles.
The thinner the continuity plate, the smaller the welds and cost of welding!

1
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C.P. Geometry and Welding (AISC 341 E3.6f.2, IMF & SMF)
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C.P. Geometry and Welding (AISC 341 E3.6f.2, IMF & SMF)
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C.P. Geometry and Welding (AISC 341 E3.6f.2, IMF & SMF)
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41

More likely, all interfaces will need CJP welds; COSTLY.

Strive for clean columns!

1

k
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C.P. Geometry and Welding (AISC 341 E3.6f.2, IMF & SMF)

42

Additional checks; limit states 
required in AISC 360 must still 

be checked

1
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C.P. Geometry and Welding (AISC 341 E3.6f.1(b), IMF & SMF)
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43

MATERIAL & AVAILABLE EXPECTED STRENGTH (AISC 341-16 Clause A3.2)

First, A Few General Issues

44

Expected Strengths AISC 341-16 Clause A3.2
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Expected Strengths AISC 341-16 Clause A3.2

46

Expected Strengths AISC 341-16 Clause A3.2
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Expected Strengths AISC 341-16 Clause A3.2

48

Expected Strengths AISC 341-16 Clause A3.2
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49

Expected Strengths AISC 341-16 Clause A3.2

‘…the beam causes the load…’

Consider a BFP (bolted Flange Plate connection)

The required strength of the connection is based on 
the expected plastic flexural strength of the beam.

50

Expected Strengths AISC 341-16 Clause A3.2

‘…the beam causes the load…’

Limit state checks on the flange plate…

Use Fy in limit state checks for available strength
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51

Expected Strengths AISC 341-16 Clause A3.2

‘…the beam causes the load…’

Limit state checks on the flange plate…

Use Fy in limit state checks for available strength

Limit state checks on the beam flange…

Use RyFy in limit state checks for available strength

52

Expected Strengths AISC 341-16 Clause A3.2

‘…the brace causes the load…’

Consider a vertical brace connection

The required strength of the connection is based on 
the expected plastic tensile/compression strength of 
the brace.

w.p.
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Expected Strengths AISC 341-16 Clause A3.2

‘…the brace causes the load…’

w.p.

Limit state checks on the flange plates…

Use Fy in limit state checks for available strength
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Expected Strengths AISC 341-16 Clause A3.2

‘…the brace causes the load…’

w.p.

Limit state checks on the flange plates…

Use Fy in limit state checks for available strength

Limit state checks on the brace flanges…

Use RyFy in limit state checks for available strength
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Expected Strengths AISC 341-16 Clause A3.2

‘…the brace causes the load…’

w.p.

Limit state checks on the flange plates…

Use Fy in limit state checks for available strength

Limit state checks on the brace flanges…

Use RyFy in limit state checks for available strength

Limit state checks on the gussets…

Use Fy in limit state checks for available strength

56

PROTECTED ZONES (AISC 341, D1.3 & System Specific)

First, A Few General Issues
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57

Protected Zones

Basically…

… a protected zone is a region of a structural component/element expected to experience 
significant inelastic deformation…

… any weldments or attachments that would detrimentally effect the behavior or performance 
of the element is prohibited…

58

Protected Zones

Basically…

… a protected zone is a region of a structural component/element expected to experience 
significant inelastic deformation…

… any weldments or attachments that would detrimentally effect the behavior or performance 
of the element is prohibited…

… any weldments or attachments that are “approved work,” for example

 welding an HSS brace in the protected zone of a gusset plate in SCBF,
 Erection holes at brace ends in SCBFs,
 Connections of stability bracing at plastic hinge locations,
 etc.
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Protected Zones

Very helpful. Be aware

60

Protected Zones

Designations of protected zones are provided in 
AISC 341 for each system type…

… and in AISC 358 for connection type…
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61

Protected Zones

Protected zones must be identified on design, 
fabrication, and erection documents

62

Protected Zones
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63

Protected Zones (AISC 341-16 F2.5c)

Cen
te

r 
1

4

of
 B

ra
ce

64

Protected Zones

Note that if an error does occur, AWS D1.8, Section 6.18, provides some guidance on…

 Erection aids,
 Removal of welds,
 Correction of errors,
 Repair of gouges and notches,
 Repair of mislocated holes,
 Repair of mislocated stud welds, and
 Repair of mislocated screws and shot pins
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65

HEAVY SECTIONS (AISC 341, A3.3)

First, A Few General Issues

66

HEAVY SECTIONS (AISC 341, A3.3)

First, A Few General Issues

Notch Toughness

Basically is a measure of a material, such as a column flange or connection plate, to 
have sufficient through thickness strength…

…sufficient ductility of “thicker” elements subjected to seismic loading (inelastic 
demands)



AISC Night School
March 25, 2019

Connection Design:  Tips, Tricks, and Lessons Learned
Session 7:  Seismic Connections

34

Copyright © 2019
American Institute of Steel Construction

67

Heavy Sections and Notch Toughness

68

Heavy Sections and Notch Toughness

This requirement 
adds cost
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69

Heavy Sections and Notch Toughness

70

Heavy Sections and Notch Toughness
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Heavy Sections and Notch Toughness

72

Heavy Sections and Notch Toughness
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73

Heavy Sections and Notch Toughness (ASIC 341-16 A4.2)

Identify on 
design 

documents

74

Identify on 
design 

documents

Note that the 
requirements of 
360, A3.1c and 
A3.1d still apply in 
general

Heavy Sections and Notch Toughness (ASIC 341-16 A4.2)
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75

Identify on 
design 

documents

Fabricators may have 
to order these 
sections in lengths to 
ensure enough fall-
off material to use 
for the tests if 
purchased through a 
service center

Heavy Sections and Notch Toughness (ASIC 341-16 A4.2)

76

Bolted Joints (AISC 341, D2.2)

First, A Few General Issues
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Bolted Joints (AISC 341, D2.2)
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Bolted Joints (AISC 341, D2.2)
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Bolted Joints (AISC 341, D2.2)

80

Bolted Joints (AISC 341, D2.2)
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81

Poll Question 1

Q: Supplemental welder certification in conformance with AWS D1.8 Annex D is 
required…

a) For all welds connecting members part of the seismic lateral force resisting system,

b) When placing demand critical welds with restricted access,

c) When placing welds required to meet demand critical criteria, or

d) For all CJP welds in beam-to-column joints in OMF, IMF, & SMF systems

Select your answer!

82

Effective Communication and Structural Drawings
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Effective Communication and Structural Drawings (AISC 341-16)

84

Effective Communication and Structural Drawings (AISC 341-16)
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Effective Communication and Structural Drawings (AISC 341-16)
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Effective Communication and Structural Drawings (AISC 341-16)
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Effective Communication and Structural Drawings (AISC 341-16)

88

Effective Communication and Structural Drawings (AISC 341-16)
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Effective Communication and Structural Drawings (ASIC 341-16 A4)

90

Effective Communication and Structural Drawings (ASIC 341-16 A4)
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Effective Communication and Structural Drawings (ASIC 341-16 A4)

92

Effective Communication and Structural Drawings (ASIC 341-16 A4)
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Effective Communication and Structural Drawings (ASIC 341-16 A4)

94

Effective Communication and Structural Drawings (ASIC 341-16 A4)
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Effective Communication and Structural Drawings (ASIC 341-16 A4)

96

Effective Communication and Structural Drawings (ASIC 341-16 A4)
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Effective Communication and Structural Drawings (ASIC 341-16 A4)
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Effective Communication and Structural Drawings (ASIC 341-16 A4)
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99

Effective Communication and Structural Drawings (ASIC 341-16 A4)
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There are similar requirements for composite 
construction used in seismic applications

Effective Communication and Structural Drawings (ASIC 341-16 A4)
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Effective Communication and Structural Drawings
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Effective Communication and Structural Drawings
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Effective Communication and Structural Drawings Identify location 
and type of SFRSIdentify location 

and type of SFRS
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Effective Communication and Structural Drawings Identify location 
chords/collectors
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Effective Communication and Structural Drawings Identify location of 
protected zones

BFP

BFP

150'

BFP

30'

H

PZ

H

WUF-W

PZ

BFP

PZ

A

A=18

B

30'

C D E

T/Steel
EL: xx'-x"

PZ

F

A=32
PZ

A=25

PZ

BFP

BFP BFP

30'

WUF-W

H H

WUF-W

PZ

BFP

WUF-W

PZ

PZ
A=18 A=18

30' 30'

PZ
A=32

PZ

A=32

T/Steel
EL: xx'-x"

PZ

SMF 2

A=25

T/Steel
EL: xx'-x"

SMF 1

A=25

106

Effective Communication and Structural Drawings Identify type of 
prequalified connection
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Effective Communication and Structural Drawings

Identify members/hardware where 
notch toughness is required (heavy 
sections/thick plates)
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Effective Communication and Structural Drawings

Identify:
• Work points,
• Protected zones, and
• Accommodation of brace 

buckling
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Effective Communication and Structural Drawings
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If RyFyAg, don’t post loads on 
the braces
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Effective Communication and Structural Drawings
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If OCBF, clarify the required 
connection design loads…

If RyFyAg, don’t post loads on 
the braces

If exception is not taken, post 
the total required connection 
design forces; not something 
that needs to be modified 
(e.g., overstrength)
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Effective Communication and Structural Drawings
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Effective Communication and Structural Drawings
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Effective Communication and Structural Drawings
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The design documents should 
clearly provide the design 
forces for the brace 
connection

114

Poll Question 2

Q: Where SCBF systems are identified on construction documents, AISC 341,
Section F2, clearly defines where brace buckling accommodation is required.
Therefore, it is up to the fabricator and connection designer to know this with
no further identification on the design documents.

a) True

b) False

Select your answer!
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115

Stability Bracing (AISC 341 Section D1.2 and specific systems)

Many systems addressed in AISC 341 require stability bracing for the beams in the 
seismic force resisting system

• Ensure beam can reach its expected plastic strength in IMF and SMF systems

• Ensure no LTB in beams of braced frame systems with inverted V- and V-type 
configurations

• etc.

• The identification of locations and requirements for such bracing is rarely provided 
on design documents

• Framing should be configured to facilitate such bracing, and locations need to be 
identified in the design documents

116

For example, AISC 341 Section F2 provides the requirements for the special 
concentrically braced frame system

Stability Bracing (AISC 341 Section D1.2 and specific systems)
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For example, AISC 341 Section F2 provides the requirements for the special 
concentrically braced frame system

Stability Bracing (AISC 341 Section D1.2 and specific systems)

PZ

SCBF 5

PZ

PZ

PZ PZ

3

PZ

54'

2

PZ

1

PZ

T/Steel
EL: xx'-x"

PZ

PZ

24'

PZ

PZ

PZ

PZ

PZ

T/Steel
EL: xx'-x"

30'

SCBF 6

PZ

PZ

T/Steel
EL: xx'-x"

PZ

118

For example, AISC 341 Section F2 provides the requirements for the special 
concentrically braced frame system

The framing plan 
provides no means 
of satisfying the 
lateral bracing 
requirements with 
an infill beam

Stability Bracing (AISC 341 Section D1.2 and specific systems)
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119

For example, AISC 341 Section F2 provides the requirements for the special 
concentrically braced frame system

One option is to add an infill beam
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Stability Bracing (AISC 341 Section D1.2 and specific systems)
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For example, AISC 341 Section F2 provides the requirements for the special 
concentrically braced frame system

Another option would be to verify that 
the slab/deck provides sufficient lateral 
bracing to the top flange, and then add 
a kicker from the bottom flange to the 
underside of the deck
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Either way, the SEoR needs to provide 
direction

Stability Bracing (AISC 341 Section D1.2 and specific systems)
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121

For example, AISC 341 Section F2 
provides the requirements for the special 
concentrically braced frame system

Examples 4.3.4 and 4.3.5 in the SDM 
provide details for stability bracing 
connections for equal depth and 
unequal depth beams, respectively. 

(4
)@

2.
5

"
27 8

"

7
16
7

16

3"

W16x26

1
2"

D

2"

7"

W24x76

5
8" FITTED PLATE (GR 50)

w/ (8)-7
8"Ø A490 N

BOLTS IN STD HOLES

1
4

1
4

3
4"x3

4" SNIP,
TYP.

111
4"

1'
-1

"

R=1
2",

TYP.

W24x76

3
4"

D

13
4"

7"

215 16
"

(6
)@

3"

W24x76

3
8" FITTED PLATE (GR 50)

w/ (7)-7
8"Ø A490 N

BOLTS IN STD HOLES

1
4

1
4

3
4"x3

4" SNIP,
TYP.

81
4"

1'
-9

"

R=1
2",

TYP.

Stability Bracing (AISC 341 Section D1.2 and specific systems)
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Moment Frames…

Stability Bracing (AISC 341 Section D1.2 and specific systems)
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Stability Bracing (AISC 341 Section D1.2 and specific systems)

124

Stability Bracing (AISC 341 Section D1.2 and specific systems)

Design documents 
should identify 
moderately and 
highly ductile 
members
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125

Stability Bracing (AISC 341 Section D1.2 and specific systems)

Required moment 
to be used with 
App. 6 equations

126

Stability Bracing (AISC 341 Section D1.2 and specific systems)

AISC 341 prescribes which systems require stability bracing and whether members are 
considered moderate or highly ductile members
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127

Stability Bracing (AISC 341 Section D1.2 and specific systems)

Locations of required beam stability bracing as required in AISC 341 should be identified 
on design documents (AISC 341-16 D1.2c.1).

128

SCBF – Accommodating Brace Buckling
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SCBF – Accommodating Brace Buckling
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SCBF – Accommodating Brace Buckling
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Lovingly known as the 2t method…

…Out-of-plane (OOP) buckling
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SCBF – Accommodating Brace Buckling

In-plane 
buckling…
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can be half the cost of the 
typical connection used with 
OOP buckling
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SCBF – Accommodating Brace Buckling

In-plane 
buckling…
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See example 5.3.11 of the SDM
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SCBF – Accommodating Brace Buckling

Linear – 2t – 30 deg.

GUSSET PL 11
2"

Other Methods for OOP

Standard Way
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SCBF – Accommodating Brace Buckling

Linear – 2t – 30 deg.

GUSSET PL 11
2"

GUSSET PL 11
2"

Elliptical – 8t

Other Methods for OOP

Standard Way
SDM

Example 5.3.10



AISC Night School
March 25, 2019

Connection Design:  Tips, Tricks, and Lessons Learned
Session 7:  Seismic Connections

68

Copyright © 2019
American Institute of Steel Construction

135

SCBF – Accommodating Brace Buckling

Linear – 2t – 30 deg.

GUSSET PL 11
2" GUSSET PL 11

2"
GUSSET PL 11

2"

Elliptical – 8t Linear – 2t - <30 deg.

Other Methods for OOP

Standard Way
SDM

Example 5.3.10

136

SCBF – Net Section Rupture (F2.5b(c))

See example 5.3.7 of the SDM, pp. 5-223-
5-225 for example calculations
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SCBF – Net Section Rupture (F2.5b(c))
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SCBF – Gusset Plate Welds (F2.6c.4)
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SCBF – Gusset Plate Welds (F2.6c.4)
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Carter, Charles J.; Muir, Larry S.; Dowswell, Bo (2016). "Establishing and Developing the Weak-Axis Strength of Plates Subjected to 
Applied Loads," Engineering Journal, American Institute of Steel Construction, Vol. 53, pp. 147-157. 
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SCBF – Gusset Plate Welds (F2.6c.4)
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Carter, Charles J.; Muir, Larry S.; Dowswell, Bo (2016). "Establishing and Developing the Weak-Axis Strength of Plates Subjected to 
Applied Loads," Engineering Journal, American Institute of Steel Construction, Vol. 53, pp. 147-157. 
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SCBF – Gusset Plate Welds (F2.6c.4)

Carter, Charles J.; Muir, Larry S.; Dowswell, Bo (2016). "Establishing and Developing the Weak-Axis Strength of Plates Subjected to 
Applied Loads," Engineering Journal, American Institute of Steel Construction, Vol. 53, pp. 147-157. 
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SCBF – Gusset Plate Welds (F2.6c.4)

Carter, Charles J.; Muir, Larry S.; Dowswell, Bo (2016). "Establishing and Developing the Weak-Axis Strength of Plates Subjected to 
Applied Loads," Engineering Journal, American Institute of Steel Construction, Vol. 53, pp. 147-157. 
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SCBF – Gusset Plate Welds (F2.6c.4)

Carter, Charles J.; Muir, Larry S.; Dowswell, Bo (2016). "Establishing and Developing the Weak-Axis Strength of Plates Subjected to 
Applied Loads," Engineering Journal, American Institute of Steel Construction, Vol. 53, pp. 147-157. 

The alternative method is a bit more complicated relative to 0.6RyFytp/as, but can be far 
more economical.
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SCBF – Gusset Plate Welds (F2.6c.4)

Carter, Charles J.; Muir, Larry S.; Dowswell, Bo (2016). "Establishing and Developing the Weak-Axis Strength of Plates Subjected to 
Applied Loads," Engineering Journal, American Institute of Steel Construction, Vol. 53, pp. 147-157. 

The alternative method is a bit more complicated relative to 0.6RyFytp/as, but can be far 
more economical.

Regardless of the method used, and in general, when welds develop strength, the 1.25 
weld ductility requirement should not be imposed on this weld design
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Prequalified Moment Connections – AISC 358-16

146

General Layout

In general, the analysis/design procedures for each type of connection are provided in a step-
by-step format. A Design Procedure section is included in each chapter
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147

General Layout

In general, the analysis/design procedures for each type of connection are provided in a step-
by-step format. A Design Procedure section is included in each chapter

148

Limitations

• Columns
• Beams
• Connections
• Geometry

• Varies with connection type. Be sure to review and understand these limitations
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Limitations (e.g., AISC 358-16 Section 7.5 – BFP)

150

Limitations (e.g., AISC 358-16 Section 7.5 – BFP)
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IMF/SMF – General Comments

• AISC 358 contains several prequalified connections
o Some of them are proprietary

• The choice of connection is generally made by the SEoR. However, some issues should be 
considered
o Shop versus field welding

 Shop welding is generally easier
 Weld inspection and potential rework is easier in the shop
 Field welding should be avoided in areas with stringent fire-watch areas (can be 

extremely expensive)
 Relative to required hardware and shop hours, field welded connections can be 

less expensive (depending on cost of field welding)

152

IMF/SMF – Beam FBD - BFP
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IMF/SMF – Beam FBD - BFP
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Based on the beam’s probable maximum moment, Mpr …
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SMF – Beam FBD - BFP
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Based on the beam’s probable maximum moment, Mpr …
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SMF – Beam FBD - BFP

      (EQ. 2.4-1)pr pr y y eM C R F Z

Based on the beam’s probable maximum moment, Mpr …
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SMF – Beam FBD - BFP

      (EQ. 2.4-1)pr pr y y eM C R F Z

Based on the beam’s probable maximum moment, Mpr …
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      (EQ. 2.4-1)pr pr y y eM C R F Z

Based on the beam’s probable maximum moment, Mpr …
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SMF – Beam FBD - BFP
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SMF – Beam FBD - BFP

Based on the beam’s probable maximum moment, Mpr …
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SMF – Beam FBD - BFP

Based on the beam’s probable maximum moment, Mpr …

Note that the extent of sh varies with the type of 
prequalified connection used. Refer to AISC 358.
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SMF – Beam FBD - BFP

Based on the beam’s probable maximum moment, Mpr …
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SMF – Beam FBD - BFP

Based on the beam’s probable maximum moment, Mpr …

Required moment and shear for connection 
design is maximum Mf. And Vf.
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SMF – Beam FBD - BFP
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SMF – Beam FBD - BFP
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SMF – Beam FBD - BFP
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The gravity load on this portion of the beam 

increases Vf and Mf.

ASIC 358 permits this portion of the gravity load 
to be neglected.
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SMF – Beam FBD - BFP
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It is crucial that that the gravity loads be 

provided to the connection designer.

UDL loads make the limitations of the 
prequalified connections virtually impossible to 

satisfy!
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SMF – Beam FBD - RBS
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SMF – Beam FBD - RBS
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Likewise, the location of the plastic hinge varies 
with the type of connection.

Refer to AISC 358 for specific details.
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SMF – Beam FBD - WUF-W
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SMF – Beam FBD - WUF-W

f pr

f h

M M

V V





Refer to AISC 358 for specific 
details.

For some of the prequalified 
connections provided in AISC 
358, sh is zero (e.g., WUF-W).

170

Prequalified Moment Connections – AISC 358-16
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AISC | Questions?

Seismic Connections

FYI:

Mike Englehardt gave a very informative presentation on

“AISC 358 Prequalified Connections”

NASCC 2012.

Visit www.aisc.org/educationarchives

• You will receive an email on how to report attendance from: 
registration@aisc.org.

• Be on the lookout:  Check your spam filter!  Check your junk folder!

• Completely fill out online form.  Don’t forget to check the boxes next to each 
attendee’s name!

Individual Session Registrants

CEU / PDH Certificates



AISC Night School
March 25, 2019

Connection Design:  Tips, Tricks, and Lessons Learned
Session 7:  Seismic Connections

87

Copyright © 2019
American Institute of Steel Construction

• Reporting site (URL will be provided in the forthcoming email).

• Username:  Same as AISC website username.

• Password:  Same as AISC website password.

Individual Session Registrants

CEU / PDH Certificates

One certificate will be issued at the conclusion of all 8 sessions.

8-Session Registrants

CEU / PDH Certificates
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Information for accessing the quiz will be emailed to you by Wednesday.  It will contain a link to access the 
quiz.  EMAIL COMES FROM NIGHTSCHOOL@AISC.ORG.

8-Session Registrants

Access to the quiz

Posted Tuesday mornings.  www.aisc.org/nightschool -- Click on Current Course Details.

Quiz and attendance records

• EEU – You must take all quizzes and the final exam to receive EEU.
• CEUs/PDHs – If you watch a recorded session, you must pass quiz for CEUs/PDHs.
• REINFORCEMENT – Reinforce what you learn tonight.  Get more out of the course.

Reasons for quiz

Note:  If you attend the live presentation, you do not have to take the quizzes 
to receive CEUS/PDHs

Information for accessing the recording will be emailed to you by Wednesday.  The recording will be available 
for three weeks.  (For 8-session registrants only.)   EMAIL COMES FROM NIGHTSCHOOL@AISC.ORG.

8-Session Registrants

Access to the recording

If you watch a recorded session, you must take and pass the quiz for CEUs/PDHs.

CEUs / PDHs via recording
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8-Session Registrants

Night School Resources

Find all your handouts, quizzes and quiz scores, recording access, and 
attendance information all in one place!

8-Session Registrants

Night School Resources
Go to www.aisc.org and sign in.
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8-Session Registrants

Night School Resources
Go to www.aisc.org and sign in.

8-Session Registrants

Night School Resources
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8-Session Registrants

Night School Resources

8-Session Registrants

Night School Resources

• Weekly “quiz and recording” email.

• Weekly updates of the master quiz and attendance record, found at 
www.aisc.org/nightschool19.  Scroll down to Quiz and Attendance records.

• Updated on Tuesday mornings.
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8-Session Registrants

Night School Resources

• Webinar connection information

• Found in your registration confirmation / receipt

• Reminder email sent out Monday mornings

• Links to handouts also found here

AISC | Thank you


