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AGENDA

IDEA StatiCa intro

Industrial case studies: 

1. A-frame substation connections: Knuckle joint

2. Pipe racks connections: Multi-member joints 

3. Anchored Pipe supports

Finite element analysis for Connection design

Q&A Session
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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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SUBSTATION STRUCTURES
(KNUCKLE JOINT)

Challenges:

• HSS members connections

• 3D Joints/Multiple members 

• Atypical/unique geometry

• Torsion load in some members

“Unique connections don’t easily fit 

the typical analysis methods 

prescribed by AISC.”

Read the article here

 

https://www.ideastatica.com/case-studies/designing-steel-connections-in-substation-and-transmission-structures
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SUBSTATION STRUCTURES (A-FRAME)

Analytical model

Geometry only model – 

IDEA StatiCa
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SUBSTATION STRUCTURES (A-FRAME)

Analytical model

Connection model in 

IDEA StatiCa
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SUBSTATION STRUCTURES (A-FRAME)

Analytical model

Loading – end reactions 

on members
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SUBSTATION STRUCTURES (A-FRAME)
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SUBSTATION STRUCTURES (A-FRAME)

Front view

Side view
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SUBSTATION STRUCTURES (A-FRAME)

Front view

(Deformed shape)

Side view

(Deformed shape)
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SUBSTATION STRUCTURES (A-FRAME)

Column splice End plate to sloped 

leg

Consistent report 

across the project
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SUBSTATION AND TRANSMISSION STRUCTURES

3D Joint modeling

Multiple loads: axial, 

moments and torsion

Results

Clear load path

Stress Hot spots

Consistent deliverables 

for all the connections 

across the project
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PIPE RACKS

Challenges:

• Joints with multiple members and tight 

clearances

• Horizontal and vertical bracings (Gusset 

plates)

• Repetitive connections

• Coordination between teams (EoR, 

connection designer and fabricator)

“In this project there was a lot of pretty tight 

spacing. The member sizes weren't very large, 

and we had a little bit of an accessibility 

issue.”
Read the article here

https://www.ideastatica.com/case-studies/delegated-connection-design-in-industrial-steel-pipe-rack-structures
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PIPE RACKS

All connections across 

800ft rack designed 

50% faster!

Results

Clear communication 

with the fabricator using:

Force flow contours

Annotated 3D models 

EoR accepted the package 

on the first submission
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PRO TIP: RE-USE MODELS FROM CONNECTION LIBRARY

Desktop Connection library

Build personalized library within the 

desktop app

Web connection library

Largest detail library with +1mill 

connection files

https://www.ideastatica.com/support-center/connection-library-how-to-build-standard-steel-connection-worksets
https://www.ideastatica.com/connection-library


To return a slide to its 

original form, select 

Home > Slides > 

Reset

To change the 

layout, select

Home > Slides > 

Layout

To change the text level, 

choose Home > Paragraph > 

Increase/Decrease List Level

(text sizes: 24/20/16)

Increase list 

level

Decrease list 

level

To show guides, 

check Guides 

under View

Edit the footer/date 

using the menu:

Insert > Header 

and Footer

Do not use the standard 

Bullets and Numbering >

Only List Level feature

IDEA orange

Red: 243

Green: 110

Blue: 34

Hex: #F36E22

ANCHORED PIPE SUPPORTS

Challenges:

• Large pipe sections and curved pipe 

sections 

• Custom base plate geometry

• Unconventional anchor layout

• Post-installed anchors

• Multiple stiffeners required

 

Sample project here

https://www.ideastatica.com/support-center/anchored-pipe-support-aisc
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PIPE SUPPORTS

Rolled and custom cross 

section database 

available

Results:

Custom base plate 

Flexible anchor layout

Post-installed anchors

Stiffener operation

Automated operations to 

locate reinforcement plates in 

any location 
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SUMMARY AND RESULTS

Substation A-frame:

Unique HSS Connection design 

Industrial Structures

Pipe rack:
Quick project delivery

Anchored pipe support:
Flexible modeling
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ANCHOR DESIGN 

Cast in place 

Anchors with 

washer plates

Embedded plate with 

welded reinforcement

Hooked 

anchors

Embedded plate 

w/headed studs and 

welded rebar

Adhesive anchors

Post installed

Shear lug

Mortar joint/grout

Gap
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STEEL CONNECTION DESIGN USING FEA

CBFEM is a synergy of the Component 

Method and Finite Element analysis. 

The check itself consists of two steps:

1. Forces in each component of the 

joint are calculated using FEA

2. Each component (bolts, welds, 

anchors) is checked using the code 

equations
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Design yield stress

(LRFD) fy*0.9

(ASD) fy/1.67

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.

5%

CBFEM Design curve
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EQUIVALENT STRESS

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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STEEL COMPONENTS AISC CODE CHECKS

Plates Bolts Welds
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Anchors Concrete 

breakout

Overall check 

traffic light 

system
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Does AISC allow the use of FEA in Connection Design?

Short answer: YES! 

Long answer: AISC references 

✓ AISC Spec Comm. Appendix 1

✓ AISC Spec Commentary Ch. B, F, J, K

✓ AISC Design Guide 1 – Appendix D

✓ AISC Design Guide 24 – Chapter 

2.13 

Verification studies 

https://www.ideastatica.com/support-center/does-aisc-allow-the-use-of-fea-for-connection-design
https://www.ideastatica.com/support-center/catalog-of-aisc-limit-states-and-design-requirements
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New e-shop now live — faster, easier licensing

Use code WEBINAR10 for an exclusive attendee 

discount

(Valid through April 1, 2026)

Subscribe to Connections on LinkedIn

Get case studies, webinars, and tutorials

Come see us at NASCC (Booth 1117)

April 22–24 • Demos, games & prizes

ADDITIONAL RESOURCES

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
https://www.linkedin.com/newsletters/7415415500891119616/
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Q&A

More questions? office@ideastatica.com 

mailto:OFFICE@IDEASTATICA.COM
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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 
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