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HSS CONNECTION DESIGN:
DATA CENTER EDITION
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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. Recording and certificate will be 

sent 2 days later

❖ If you have audio issues, try closing 

and re-opening GoTo Webinar app
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AGENDA

• Intro to CBFEM & GMNA

• Southern Steel Engineers - Data center case study

• Live demonstration – HSS connection results overview

• Q&A session
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Connection

Design all steel 

connections from 

standard to 

complex joints

Member
Critical Beam and 

column design 

Detail

Strut and tie 

replacement for: 

Transfer beams

Shear walls

Corbels

Walking columns

Connection + Detail

Complete base plate 

workflow including steel 

and concrete 

reinforcement design to 

avoid concrete breakout

Checkbot
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COMPONENT BASED FINITE ELEMENT METHOD

CBFEM is a synergy of the Component 

Method and Finite Element analysis 

used in Connection.

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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CBFEM CODE CHECKS OF STEEL CONNECTION 
COMPONENTS

Plates: Material properties 

are checked, design limit is 

based on plastic strain

Bolts and anchors

AISC Code equations

Welds

AISC Code equations

Equivalent 

stresses
Plastic 

strain
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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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STRESS-STRAIN ANALYSIS + GMNA

12

Hollow sections: Out-of plane deformation + Geometrical nonlinearity (GMNA) 

12

 Theoretical Background

The geometrical non-linear analysis applies 

to the nonlinear deformation of certain 

profile sections like hollow sections.

• GMNA is only used if the bearing member 

is a hollow section by default.

• GMNA can also be set for all connections 

under settings

https://www.ideastatica.com/support-center/general-theoretical-background#Steel_joints_of_hollow_section_cross-section_members
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NONLINEAR ANALYSIS IN IDEA STATICA

13

Material nonlinearity Geometrical nonlinearity

*Only active when the bearing member 
is a Hollow section

*Active in all the analysis
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HSS LOCAL DEFORMATION

Iso view 

Deformation shape
Local deformation check

Isometric view

AISC Commentary section Ch. K
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CASE STUDY: SOUTHERN STEEL ENGINEERS
Avondale Data Center, Avondale, AZ
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AVONDALE DATA CENTER: PROJECT OVERVIEW

➢ Avondale, AZ

➢ Southern Steel Engineers

➢ Steel framing structure

➢ HSS Bracing at exterior screen wall

➢ Exposed galvanized steel

Complex-steel-connection-design-for-hss-bracing-in-a-data-center

https://www.ideastatica.com/support-center/case-studies/data-center-steel-connections-hss-bracings
https://www.ideastatica.com/support-center/case-studies/data-center-steel-connections-hss-bracings
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AVONDALE DATA CENTER

Challenges:

❖ Combined loading with constrained 

geometry

❖ Non-standard HSS bracing connections at 

exterior screen wall

❖ All exposed galvanized steel

❖ Bolted connection preference

“The steel was all galvanized so… this is also the reason that the 

connections are unique with a desire to try to field bolt as many 

connections as possible.”
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SOLUTION: IDEA STATICA CONNECTION

✓ Modeled HSS members, gussets, plate 

to plate, end plates together

✓ Combined loading in a single model

✓ Fast iteration of brace connection 

configuration

✓ Drainage openings considered in 

model
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SOLUTION: IDEA STATICA CONNECTION

✓ Modeled HSS members , gussets, 

splices, end plates together

✓ Combined loading in a single model

✓ Fast iteration of brace connection 

configuration

✓ Drainage openings considered in 

model
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SOLUTION: IDEA STATICA CONNECTION

✓ Modeled HSS members , gussets, 

splices, end plates together

✓ Combined loading in a single model

✓ Fast iteration of brace connection 

configuration

✓ Drainage openings considered in 

model
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SOLUTION: IDEA STATICA CONNECTION

✓ Modeled HSS members , gussets, 

splices, end plates together

✓ Combined loading in a single model

✓ Fast iteration of brace connection 

configuration

✓ Drainage openings considered in 

model
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RESULTS AND IMPACT

✓ Faster validation across 

connection variants

✓ Reduced repetitive 

manual calculations

✓ Field bolting maximized 

per client preference

✓ Galvanization drainage 

fully integrated

“Being able to model these connections and 

immediately understand their behavior under load 

allowed us to move much faster and make informed 

decisions without overdesigning.”

-Southern Steel Engineers
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LIVE DEMO

Modeling for constructability Modeling for design

Shear tab connection Shear tab with reinforced 

plate
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Q&A – NEXT STEPS

More information or 

questions? 

Schedule a demo 

office@ideastatica.com 

14 Days free trial

Tutorials available

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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