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AGENDA

Intro 

AISC 341 braced frame systems

SCBF connection design in IDEA StatiCa – live demo

Verification studies

Q&A



FRIENDLY REMINDER

This is a summary of the requirements and details for SCBF 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 



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



POLL



SCBF – SPECIAL CONCENTRICALLY BRACED FRAME

AISC Chapter F2.1 – The 

design is meant to provide 

significant inelastic 

deformation capacity 

primarily through brace 

buckling in compression 

and yielding of the brace 

in tension



SCBF CONNECTIONS 

Beam to column connections Brace connections



SCBF CONNECTION DESIGN OPTIONS

F2.6b Beam to column connections:

a) Simple connections= 0.025 rad

b) Designed to resists the moment 

lesser from 1.1 times the beam or 

column flexural strength 

c) OMF Fully restrained Connection

F2.6c Brace connection – 

accommodation of brace buckling

a) Connections with sufficient flexural 

resistance such that the end 

rotation due to brace flexural 

buckling occurs in the brace itself

b) Gusset detailed such that the end 

rotation occurs in the connection 

without loss of strength



GUSSET DETAILED TO DEFORM

Brace connection

a) Connections with sufficient flexural 

resistance such that the end 

rotation due to brace flexural 

buckling occurs in the brace itself

b) Gusset detailed such that the 

end rotation occurs in the 

connection without loss of 

strength



POLL



AISC DESIGN MANUAL SCBF 
EXAMPLES



EXAMPLES – AISC SEISMIC DESIGN MANUAL 4TH ED. 

5.3.10 SCBF Brace-to-

Beam/Column Connection 

Design

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



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


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



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



1. SCBF BRACE DESIGN (AISC) 



2. CALCULATION OF BRACE REQUIRED STENGHT (AISC)



3. GUSSET GEOMETRY (AISC)

Linear clearance Elliptical clearance



4. GUSSET PLATE THICKNESS (AISC)



5. SELECTION OF BEAM TO COLUMN CONNECTION TYPE 
(AISC)



IDEA StatiCa DESIGN PROCESS

Set up the model in IDEA StatiCa 

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

the classification (simple or fully restrained)

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

members. 

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

gusset

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

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



Capacity design
Design connection elements 

for expected strength

Stiffness analysis

Design beam to column 

connection to accommodate 

demands corresponding to 

large drifts

Advanced operations to model special 

gusset geometry, parametric design

Gusset design: Linear and 

elliptical hinge zone, hinge 

plate

Buckling analysis

Design the brace end 

condition to maintain its 

integrity as the brace buckles

AISC 341 IDEA StatiCa



Capacity design
Design connection elements 

for expected strength

Stiffness analysis

Design beam to column 

connection to accommodate 

demands corresponding to 

large drifts

Advanced operations to model special 

gusset geometry, parametric design

Gusset design: Linear and 

elliptical hinge zone, hinge 

plate

Buckling analysis

Design the brace end 

condition to maintain its 

integrity as the brace buckles

AISC 341 IDEA StatiCa



Capacity design
Design connection elements 

for expected strength

Stiffness analysis

Design beam to column 

connection to accommodate 

demands corresponding to 

large drifts

Advanced operations to model special 

gusset geometry, parametric design

Gusset design: Linear and 

elliptical hinge zone, hinge 

plate

Buckling analysis

Design the brace end 

condition to maintain its 

integrity as the brace buckles

AISC 341 IDEA StatiCa



Capacity design
Design connection elements 

for expected strength

Stiffness analysis

Design beam to column 

connection to accommodate 

demands corresponding to 

large drifts

Advanced operations to model special 

gusset geometry, parametric design

Gusset design: Linear and 

elliptical hinge zone, hinge 

plate

Buckling analysis

Design the brace end 

condition to maintain its 

integrity as the brace buckles

AISC 341 IDEA StatiCa



Capacity design
Design connection elements 

for expected strength

Stiffness analysis

Design beam to column 

connection to accommodate 

demands corresponding to 

large drifts

Advanced operations to model special 

gusset geometry, parametric design

Gusset design: Linear and 

elliptical hinge zone, hinge 

plate

Buckling analysis

Design the brace end 

condition to maintain its 

integrity as the brace buckles

AISC 341 IDEA StatiCa



SCBF VERIFICATION STUDIES COMING SOON

Authors

• Mustafa Mahamid, PhD, Research 

Associate Professor, Civil 

Engineering, University of Illinois at 

Chicago

• Satyam Bhosale, Project Engineer 

at Southern Steel Engineers, LLC 

(USA), and Former M.S. Student at 

the University of Illinois at Chicago



Q&A

Trial version for 14 days Download the sample 

models

Reach out for a demo

https://www.ideastatica.com/role-navigation
https://www.ideastatica.com/support-center-sample-projects?product=steel&label=connection&label=aisc
https://www.ideastatica.com/support-center-sample-projects?product=steel&label=connection&label=aisc
https://www.ideastatica.com/request-demo


UPCOMING EVENTS 2025

Sept 3-5 SEA of California, San Diego

Sept 17 SEA of Ohio, Columbus

Sept 18 SEA of North Carolina, Raleigh

Sept 24 NCSEA Webinar - Integration for base plate design and anchor reinforcement

Sept 25-26 SEA of North West, Spokane, WA

Oct 14-17 NCSEA Structural Engineering Summit, New York

Oct 15-16 Build Forward Conference / SDS2 Summit, Omaha, NE

Oct 26-29 ACI Concrete Convention Fall 2025, Baltimore, MD

Oct 28-29 2025 HSS Summit (Steel Tube Institute), Dallas, TX



APPENDIX
Tips for modeling SCBF Connections in IDEA StatiCa



WORKING PLANES FROM MEMBER LOCAL AXIS

The working plane 

operation help us to pull off 

the member from the node



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



PLATE SHAPE IMPORT FROM A CAD FILE

Import a DXF drawing with 

a specific plate design and 

use it for the gusset plate



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.



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


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


MEASURE TOOL 

Use the measure tool to get 

distances between points, 

edges and surfaces



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



REINFORCING PLATE: STIFFENING PLATE AS A DOUBLER



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:



BEAM NOTCH AUTO DESIGN: AISC



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


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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