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Web-based 3D Model Viewer for Illustrating 
Concepts in Structural Steel
AISC Educator Webinar Series

September 29, 2020

Today’s audio will be broadcast through the internet. Please be sure to turn up 
the volume on your speakers.

Please type any questions or comments in the Q&A window.

AISC Educator Webinar Series

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

Winning Writing Strategies for Students: 
SSBC Supplemental Competition and Beyond!
Thursday, October 1st at 2:30pm (Central)

 Presented by three practicing structural 
engineers

 Focused on strategies for assembling 
engineering reports

 Open to all students – not just those 
participating in the Supplemental 
Competition

aisc.org/ssbc

• Case studies

• Photo library

• Videos

• AESS

• Seismic design

• Bolting & welding

• Bridge design

• Manual examples

• …. and many more!

Teaching 
Aid Library

aisc.org/teachingaids
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New!

Teaching 
Aid Library

aisc.org/teachingaids
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Speaker

Mark D. Denavit, PE, PhD

University of Tennessee, Knoxville

Assistant Professor, Civil and Environmental Engineering
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Inspiration for the teaching aid

Tensile Yield

Ag = 1.44 in.2

Tensile Rupture

An = 1.44 in.2 –
(2 bolt holes)(13/16 in. + 1/16 in.)(0.25 in)

Many students are not seeing this
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It is a matter of translation

From convenient two-dimensional
representations 

to the three-dimensional reality. 

A Rosetta Stone would help…
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Physical models

• They work great!

However:

• They are heavy

• They are not free

• I only have one set

Digital models

• They also work great!

• Potential for incredible detail

• Lots of software options

• Relevant to industry practice 

However:

• Not so easy to use (need 
specialized software)
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Web-Based Three-Dimensional Model Viewer for Illustrating 
Structural Steel Concepts

• Easy to use 
– zero overhead, just go to the 

website on your computer or 
smartphone

• Not just models

• Extensible 

• One thing well 

Collections

Four collections were developed for the launch of the website, each focusing on 
a particular connection:

• Double Angle Connection

• Slotted HSS Connection

• WT Connection

• WF Gusset Plate Connection
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Collection contents

Each collections contains several assets: 

• Multiple three-dimensional models

• Two-dimensional drawings

• Calculations

• Photographs (if available)

• More fun!

WF Gusset Plate Connection: 3D model
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WF Gusset Plate Connection: Tensile rupture

WF Gusset Plate Connection: Block shear rupture
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WF Gusset Plate Connection: 2D drawing

WF Gusset Plate Connection: Calculations
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WF Gusset Plate Connection: More fun!

WF Gusset Plate Connection

This connection is often challenging 
since the controlling block shear 
failure includes failure planes on the 
near side and far side of a two-
dimensional drawing.
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WT Connection

This connection features multiple possible three-dimensional block shear failure 
paths (including tension through the flange and shear in the web)

Double Angle Connection

This connection is based on 
one in Neyland Stadium which 
provides students at the 
University of Tennessee the 
opportunity to compare the 
model to the physical 
connection.
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Slotted HSS Connection

This connection shows removed material that is not due to bolt holes.

Guide to 2D drawings
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Guide to 2D drawings

Documentation and future development

• The teaching aid was built to 
grow

• Review and approval process 
still being worked out

• What ideas do you have?
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How I plan to use this teaching aid

• Visual aid in lectures
– No more trying to draw in three dimensions on the white board

• Office hours
– Helpful tool for explaining net area and other concepts in a one-on-one setting

• Student use
– It is there when they need it

AISC | Questions?

Thank you to:

• Peter Talley, PhD student at University of Tennessee, Knoxville who 
developed the website and collections

• Jeff Keileh, Judy Liu, and Marci Uihlein for serving on the review committee 
and providing valuable feedback

• Tom Schlafly and Larry Muir for providing additional valuable feedback

• Kristi Sattler and the AISC Teaching Aid Development Program for supporting 
this project
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Q & A
31

• Interactive Online Figures Demonstrating Key Concepts 
in Steel Design [November 2020]

• “Days of Steel” Videos [January 2021]

• Steel Connections: A Teaching Aid for Design 
Considerations [January 2021]

• Structural Fire Engineering Curriculum for 
Undergraduate Education [January 2021]

• Conceptualizing Steel Gravity Design [May 2021]

More new teaching aids are coming!

Stay tuned for details about upcoming webinars
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Upcoming Student Webinar

Winning Writing Strategies for Students: 
SSBC Supplemental Competition and Beyond!
Thursday, October 1st at 2:30pm (Central)

 Presented by three practicing structural 
engineers

 Focused on strategies for assembling 
engineering reports

 Open to all students – not just those 
participating in the Supplemental 
Competition

aisc.org/ssbc

RePicture STEM 
Resume-Builder Program

 Research a project constructed 
in structural steel

 Develop a project page on 
RePicture’s website

 Eligible to win great prizes!

 2 rounds of competition this fall

aisc.org/RePicture
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How to Contact Us

email: universityprograms@aisc.org

website: aisc.org/universityprograms

social media: @aisc
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