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PRACTICAL GUIDE FOR 
SEISMIC STEEL CONNECTION DESIGN
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GOTO WEBINAR CONTROL PANEL

1. To ask a question, select 

the Questions pane, then type 

your question and select Send.

2. To view any shared handouts, 

select the Handouts pane, and 

then select the desired handout.

3. Use the mic icon to easily mute 

and unmute yourself as needed.

❖ If you have audio issues, try closing 

and re-opening GoTo Webinar app
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Connection

Design all steel 

connections from 

standard to 

complex joints

Member
Critical Beam and 

column design 

Detail

Replace STM 

when designing:  

Transfer beams

Shear walls

Corbels

Walking columns

Connection + Detail

Complete base plate workflow 

including steel and concrete 

reinforcement design to avoid 

concrete breakout

Checkbot

Integration of 3rd party 

apps analysis models or 

BIM models with IDEA 

StatiCa applications
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AGENDA

• Intro to Capacity design in IDEA StatiCa for seismic connection design

❑ Prequalified steel connection design - Intermediate and special moment frames

❑ Ordinary moment frame Connection design

❑ Braced frames Connection design

• Seismic connection design toolkit

Q&A session
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FRIENDLY REMINDER

This is a summary of the requirements and details for seismic 

connections, we encourage you to always review the actual standards 

and examples in the AISC 341 and Seismic Design Manual

IDEA StatiCa is a tool that should be used in tandem with AISC seismic 

provisions

Use your engineering judgement and experience 
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QUICK INTRO CONNECTION APP

Component Based 

Finite Element Method

Code check equations: 

✓ Bolts, Welds, anchors

Steel plates:

Material properties are 

checked, design limit is 

based on plastic strain

1. Model 2. Analysis 3. Design

Design yield stress

(LRFD) fy*0.9

(ASD) fy/1.67

5%

CBFEM Design curve
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STEEL MATERIAL MODEL FOR PLATES

The material behavior is based on the 

von Mises yield criterion

It is assumed to be elastic before 

reaching the design yield strength, fyd.

Design yield stress

(LRFD) fy*0.9

(ASD) fy/1.67

5%

CBFEM Design curve
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CONNECTION DESIGN (AISC LRFD)

Design yield strength (LRFD) = 

50 ksi *0.9 = 45 ksi
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CBFEM CODE CHECKS OF STEEL CONNECTION 
COMPONENTS

Plates: Material 

properties are checked, 

design limit is based on 

plastic strain

Bolts and anchors Welds

Equivalent 

stresses
Plastic 

strain
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AISC 341 – SEISMIC FORCE-RESISTING SYSTEMS (SFRS) 

• OMF, IMF, SMF, STMF, OCCS, SCCSMoment frame

• OCBF, SCBF, EBF, SPSW
Braced frame and 

shear walls

• C-OMF, C-IMF, C-SMF, C-PRMF
Composite moment 

frame

• C-OBF, C-SCBF, C-EBF, C-OSW, C-SSW, 

C-PSW/CE, C-PSW/CF, CC-PSW/CF

Composite braced 

frame and shear wall

• Ordinary moment frame

• Intermediate moment frame

• Special moment frame

• Ordinary concentrically moment frame

• Special concentrically brace frame
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AISC 341 SEISMIC CONNECTION DESIGN BASIS

• Required strength: The greater 

from an analysis using seismic 

effects or expected strength from 

the different system frames 

chapters

• Available strength: Same as 

specification unless otherwise in 

AISC 341 or 358
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AISC 341 SEISMIC CONNECTION DESIGN BASIS

OMF

IMF SMF
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PROBABLE MAXIMUM MOMENT AT PLASTIC HINGE

AISC 358
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SEISMIC DESIGN IN IDEA STATICA

Non-yield member 

design material curve

fyd affected by material factors 

LRFD= Fy*0.9

ASD= Fy/1.67

CAPACITY DESIGN

Yield member design 

material curve

Ry= Overstrenght factor

Cpr*=Hardening factor

Selected dissipative 

members aren’t checked

Column and connections 

are checked using design 

limits
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DISSIPATIVE ITEM SELECTION (YIELD MEMBER)

OMF, IMF, SMF = Beam is the yield 

member

OCBF, SCBF= Brace is the yield 

member 
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PREQUALIFIED CONNECTIONS TEMPLATES

1. Reduced Beam Section 
(RBS)

2. Bolted Unstiffened and 
Stiffened Extended End-
plate

3. Bolted Flange Plate 
(BFP)

4. Welded Unreinforced 
Flange-Welded Web 
(WUF-W)

5. Double-Tee
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PROJECT ANALYSIS TYPE

✓ Check the prequalified 

connection box to get 

detailing checks

✓ Select the appropriate 

frame system 

✓ Select the correct 

connection type
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EXAMPLE 4.3.5. SMF BEAM-COLUMN CONNECTION 
DESIGN—RBS
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FINAL DESIGN MODEL 

Design example 4.3.5 – RBS Example
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DESIGN PROCESS IN IDEA STATICA (MOMENT FRAMES)

1. Model the geometry and connection, design it for the regular load combinations (non seismic) using 
stress/strain analysis in IDEA StatiCa. 

2. Copy the connection and change the analysis type to capacity design (select prequalified connection box, 
system and connection type)

3. Select the beams as dissipative items

4. Calculate the probable maximum moment at the plastic hinge, determine the distance of the plastic hinge, 
and moment due to the shear force coming from top and bottom column

5. Input the forces in IDEA StatiCa, decide to locate it at the plastic hinge location or column face. Add shear 
force in the column to input the moment at the node

6. If ductile behavior is required, modify the design factors for the non-yield members and connection 
elements

7. Run the analysis and verify the maximum plastic strain happens at the planned hinge in the beams. Verify all 
the connecting elements and column are complying with the design checks and plastic strain less than 5%. 
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FORCE LOCATION (RBS EXAMPLE)
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BALANCE LOADS USING THE COLUMN (RBS EX)

Moment= 159 in x 125 kips = 19875 kip-in
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Right beam

Left beam Column

Moment values and 

diagram at the node
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RESISTANCE FACTORS FOR AISC 358 
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OUTCOME

✓ Detailing checks for RBS SMF Model

✓ Plastic hinge confirmation and 

visualization

✓ Connection design

✓ Complete report with checks and 

detailing drawings/sketches

✓ See attached report
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WEBINAR (2025): SPECIAL CONCENTRIC BRACED FRAME CONNECTIONS

✓ AISC 341 braced frame 

systems and connections

✓ SCBF connection design 

in IDEA StatiCa 
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EXAMPLES – AISC SEISMIC DESIGN MANUAL 4TH ED. 

5.3.10 SCBF Brace-to-

Beam/Column Connection 

Design

Modeling from scratch

5.3.11 SCBF Brace-to-

Beam/Column Connection 

Design with Elliptical 

Clearance and Fixed Beam-to-

Column Connection

5.3.12 SCBF Brace-to-

Beam/Column Connection 

Design—In-Plane Brace 

Buckling

Modeling from scratch

https://youtu.be/PqY5Bdr3-Wg
https://youtu.be/Vgl27k7JjB0
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EXAMPLES – AISC SEISMIC DESIGN MANUAL 4TH ED. 

LIVE DEMO

5.3.11 SCBF Brace-to-

Beam/Column Connection 

Design with Elliptical 

Clearance and Fixed Beam-to-

Column Connection
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DESIGN PROCESS FOR EXAMPLE 5.3.11

1. Select cross sections for bracing members – AISC 

2. Calculate required strength for the bracing members (from the seismic analysis and capacity-limited strength) – 

AISC 

3. Calculate the initial gusset geometry ( gusset plate basic geometry depending on the method to use linear hinge, 

elliptical hinge, out of plane bracing) – AISC 

4. Calculate the initial gusset plate thickness using the code formula as starting point – AISC 

5. Select the type of connection for the beam to column (simple, fully restrained, OMF) – AISC 

6. Set up the model in IDEA StatiCa 

7. Design (stress/strain) the beam to column connection using gravity loads and run a stiffness analysis to verify the 

classification (simple or fully restrained)

8. Select Capacity design, Input the loads for the bracing from point 1 and balance them, select the dissipative 

members. 

9. Run 1st iteration – check the connection for instance: member failing for the tension case, weld brace to gusset

10. Run 2nd 3, 4 … iterations – Modify the design as needed and run until the connection passes all the checks

11. Finally run a buckling analysis to prove the buckling happens in the gusset plate
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CHECKLIST

1. Capacity design needs a yield member selection

2. Locate the maximum probable moment at the hinge location on the beam

3. Balance the moment in the column using a shear force and force position to 

calculate the moment at the column center line

4. Modify resistance factors if needed

5. Braced frames have a different design philosophy, review last year webinar

6. IDEA StatiCa should be used in tandem with the AISC Seismic provisions, and 

AISC 358. 
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STUDY TOOLKIT FOR SEISMIC CONNECTION DESIGN

Learn
Capacity design theoretical 

background

AISC 358 Prequalified 

connections blog post

Detailing checks for 

prequalified connections

Tutorial: Reduced beam 

section connection analysis 

Watch

Webinar: Special concentric 

braced frame connections

Webinar: IDEA StatiCa 

verification for prequalified 

moment connections by The 

Ohio State University

Video: Prequalified 

connections live demo

Validate

Prequalified Steel 

Connections (AISC): A 

verification study by The 

Ohio State University

New Verification Studies: 

Seismic Braced Frame 

Connections with University 

of Illinois Chicago

A repository of 

content to learn 

about seismic design 

in IDEA StatiCa

Bookmark it! 

https://www.ideastatica.com/support-center/blog/aisc-seismic-connections-toolkit
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Q&A – NEXT STEPS

More information or 

questions? 

Schedule a demo 

office@ideastatica.com 

14 Days free trial New e-shop now live — 

faster, easier licensing

mailto:office@ideastatica.com
https://eshop.ideastatica.com/purchase?billingPeriod=annually&seats=1&licence=complete
https://eshop.ideastatica.com/purchase?billingPeriod=annually&seats=1&licence=complete
https://eshop.ideastatica.com/purchase?billingPeriod=annually&seats=1&licence=complete
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APPENDIX SLIDES
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DETAILING CHECKS INCLUDED IN IDEA STATICA
AISC 358, AISC 341



General checks
General check Code Reference

Limiting Width-to-
thickness ratios

AISC 341-16 Chapter D1.1.b Table 
D.1.1

Type of member's 
section

AISC 358-16 Chapter 2.3

Fastening 
assemblies

AISC 358-16 Chapter 4.1

Protected zone AISC 341-16 Chapter D1.3

Geometry of 
Continuity plates

AISC 341-16 Chapter E2.6f.2, E3.6f.2

Geometry 
Doubler plates

AISC 341-16 E3.6e

43



Reduced beam section (RBS)

Code checks Code Chapter

Beam limitations AISC 358-16 Chapter 5.3.1.

Column 
limitations

AISC 358-16 Chapter 5.3.2.

Beam-flange to 
column weld

AISC 358-16 5.5

Weld access hole AISC 360-16 J1.6

Beam-web to 
column weld 
limitations

AISC 358-16 5.6

Geometry of the 
RBS

AISC 358-16 5.8 Step 1

The shear strength according to the Chapter 5.6 (1) and weld of fin 
plate according to the Chapter 5.6 (2) are stated as out of scope the 
check in Connection.

44



Extended plate

45

Code checks Code Chapter

Beam limitations AISC 358-16 Chapter 6.3.1.

Column limitations AISC 358-16 Chapter 6.3.2.

Connection 
detailing limitations 
(bolt, end plate and 
stiffener geometry)

AISC 358-16 6.7, 6.1

Finger shims are not supported in the operation and are stated as out of 
scope.
Also check of the welds for the full strength of the beam web in tension 
according to the Chapter 6.7.6 (3) is stated as out of scope.



Bolted flange plates

46

Code checks Code Chapter

Beam limitations AISC 358-16 Chapter 7.3.1.

Column limitations AISC 358-16 Chapter 7.3.2.

Connection detailing 
of plates material, 
welds and bolt grade 
and diameter

AISC 358-16 7.5



Welded unreinforced flange welded web

47

Code checks Code Chapter

Beam 
limitations

AISC 358-16 Chapter 8.3.1.

Column 
limitations

AISC 358-16 Chapter 8.3.2.

Beam-flange to 
column weld

AISC 358-16 8.5

Beam-web to 
column weld

AISC 358-16 8.6

The weld of single plate to column according to the Chapter 5.6 (2) is 
stated as out of scope the check in Connection.



Double tee

48

Code checks Code Chapter

Beam limitations AISC 358-16 Chapter 13.3.1.

Column 
limitations

AISC 358-16 Chapter 13.3.2.

Connection 
detailing: 
continuity plates, 
welds and bolts 
grade and 
diameter

AISC 358-16 13.5
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APPENDIX
Tips for modeling SCBF Connections in IDEA StatiCa
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WORKING PLANES FROM MEMBER LOCAL AXIS

The working plane 

operation help us to pull off 

the member from the node
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GUSSET PLATE TAPERED DESIGN

Working planes from the 

member local axis

Use angle rotations

Later use a plate cut to form 

the tapered gusset plate
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PLATE SHAPE IMPORT FROM A CAD FILE

Import a DXF drawing with 

a specific plate design and 

use it for the gusset plate
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GUSSET PLATE OPERATION: EXISTING PLATE

When using a gusset plate 

operation, the operation 

itself can create a new plate, 

but if there is the case that 

the plate is already in the 

model, the option of 

the existing plate in the 

model.
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STIFFNESS ANALYSIS IN IDEA STATICA 
STEP BY STEP

1. Perform Stress/strain analysis first, to ensure correct 

modeling

2. Copy the connection and change the analysis type to 

Stiffness analysis

3. Select the analyzed member, only one member in the joint 

can be analyzed

4. Input moment force/axial force, depending what value of 

stiffness is needed. It is recommended to input only one 

force in the analyzed member

5. Calculate and review results

Tutorial

Cursor with solid fill

https://www.ideastatica.com/support-center/stiffness-analysis-aisc
https://www.ideastatica.com/support-center/stiffness-analysis-aisc
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PARAMETRIC TEMPLATES

Custom company 

connections 

Common company 

details

Tutorial: Parametric design in IDEA StatiCa Connection - Flush moment end 

plate connections

Smart templates Avoid learning curve for 

simple connections

https://www.ideastatica.com/support-center/parametric-design-in-idea-statica-connection-flush-moment-end-plate-connections
https://www.ideastatica.com/support-center/parametric-design-in-idea-statica-connection-flush-moment-end-plate-connections
https://www.ideastatica.com/support-center/parametric-design-in-idea-statica-connection-flush-moment-end-plate-connections
https://www.ideastatica.com/support-center/parametric-design-in-idea-statica-connection-flush-moment-end-plate-connections
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MEASURE TOOL 

Use the measure tool to get 

distances between points, 

edges and surfaces
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USE OF POLYGON SHAPE TO REINFORCE THE MEMBER

When using HSS sections, the 
members are break out in 
vertical thin plate strips. 

However, you cannot place 
HSS reinforcement in those 
stips. The workaround is to 
use a hollow section polygon 
under the cold-formed 
database. With that type of 
section, the plates are 
workable.

Note: Make sure you input the 
correct design thickness
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REINFORCING PLATE: STIFFENING PLATE AS A DOUBLER
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STIFFENING MEMBER FOR SHEAR CONNECTION OUT OF THE JOINT

A stiffening member is an 

operation that helps to add 

a member in the model to 

be part of the 

connection. One of the 

keys to using a stiffening 

member is that you can not 

directly apply load to 

it. This operation helps in 

the next examples:
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BEAM NOTCH AUTO DESIGN: AISC
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BUCKLING ANALYSIS IN IDEA STATICA

https://www.ideastatica.com/webinars/linear-buckling-analysis-for-steel-

connection-design 

1. Design the connection

• Run regular stress/strain analysis 

and verify you comply with all the 

code checks

2. Run Buckling analysis

• Go to Check 

tab>Calculate>Buckling

3. Analyze results and decide

• Review the mode shapes and 

buckling load factors 

• Compare against recommended 

factors

• Higher than recommended factor?

4. Re-iterate until Buckling is 

OK

• If the connecting elements are 

under the recommended factors, 

use your engineering judgement to 

decide the solution

https://www.ideastatica.com/webinars/linear-buckling-analysis-for-steel-connection-design
https://www.ideastatica.com/webinars/linear-buckling-analysis-for-steel-connection-design
https://www.ideastatica.com/webinars/linear-buckling-analysis-for-steel-connection-design
https://www.ideastatica.com/webinars/linear-buckling-analysis-for-steel-connection-design
https://www.ideastatica.com/webinars/linear-buckling-analysis-for-steel-connection-design
https://www.ideastatica.com/webinars/linear-buckling-analysis-for-steel-connection-design
https://www.ideastatica.com/webinars/linear-buckling-analysis-for-steel-connection-design
https://www.ideastatica.com/webinars/linear-buckling-analysis-for-steel-connection-design
https://www.ideastatica.com/webinars/linear-buckling-analysis-for-steel-connection-design
https://www.ideastatica.com/webinars/linear-buckling-analysis-for-steel-connection-design
https://www.ideastatica.com/webinars/linear-buckling-analysis-for-steel-connection-design
https://www.ideastatica.com/webinars/linear-buckling-analysis-for-steel-connection-design
https://www.ideastatica.com/webinars/linear-buckling-analysis-for-steel-connection-design
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BUCKLING ANALYSIS SUMMARY

IDEA StatiCa connection uses linear buckling analysis to provide a buckling factor only and 

recommended limit factors are provided

The recommended limit factors ensure the non-slender design of connection plates

Buckling analysis in IDEA StatiCa is a tool

It doesn’t provide pass/fail result 

Use your engineering judgement and experience to decide the  design solution 

Before running the analysis, make sure loads and the connection design is OK
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