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AISC Educator Webinar Series

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

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.
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Concepts in Structural Steel

Upcoming Student Webinar
Winning Writing Strategies for Students:

Thursday, October 1%t 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

SSBC Supplemental Competition and Beyond!

Student Steel Bridge
Supplemental
Competition

Smarter.

@ Stronger.
|y

Teaching
Aid Library

Case studies
Photo library
Videos

AESS

Seismic design

AISC > EDUCATION > UNIVEASITY PROGRAMS >

Teaching Aids

IN THIS SECTION

Bolting & welding
Bridge design
Manual examples
.... and many more!

C

ARCHITECTURE

BECOME AN AISC
MEMBER!

VIL & ARCH. ENGINEERING CONSTRUCTION MGMT.

aisc.org/teachingaids

i and Other

ed Structural Steel
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ARCHITECTURE CIVIL & ARCH. ENGINEERING CONSTRUCTION MGMT.

-
Teac h I n g PowerPoint Presentations and Other Documentation
Ai d Li b ra ry Architecturally Exposed Structural Steel

Digital Library Images

Financial Center: A Case Study of a Distinct Exposed Structural Steel Building

Incorporation of Writing Assignments into Steel Design Courses
Steel and Sustainability

Steel Frames: the Design Studio Case Studies

Structures of the Everyday

Interactive Applets
New!

Web-Based 3D Model Viewer for lllustrating Concepts in Structural Steel

Videos

Lee Hall Il - A Steel Structure from Idea to Reality

aisc.org/teachingaids

Single-Story Building

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
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It is a matter of translation

From convenient two-dimensional to the three-dimensional reality.
representations

HSS6x6x3/8
WITH 1318" SLOT _||'.
AT MID-HEIGHT

il PL4

/7 SLOTTED HSS CONNECTION
L

A Rosetta Stone would help...
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Physical models
* They work great!

However:

* They are heavy ‘
* They are not free
* | 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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Structural Steel Concepts

* FEasytouse

— zero overhead, just go to the
website on your computer or
smartphone

* Not just models
* Extensible
*  One thing well

Web-Based Three-Dimensional Model Viewer for lllustrating

« C ) B siscorggittubio/alsc-maodel-viewsr * © P »0 :

\ i UNIVERSITY
PROGRAMS

Three-Dimensional Model
Viewer for Illustrating
Structural Steel Concepts

Omne of the more difficull challenges for students In Introductory
structural steel design courses Is developing a physical understanding
for members, connections, and limit Mien the most efficlent
conveying this information is with two-dimensional
tural  detalls and  plans.  However, unlike
professional eng most students have not yet developed the skill
to translate a two-dimensional drawing to its three-dimensional reality
in their mind

This site was inspired by the Rosetta Stone. A breakthrough in
understanding ancient Egyptian hieroglyphs was made possible by

comparing the three versions of the same ribed on the Rosettas
Stone. With the goal of helping students ma akthroughs of their
R e e e e L2}

Collections

a particular connection:

* Double Angle Connection

* Slotted HSS Connection

* WT Connection

* WEF Gusset Plate Connection

Four collections were developed for the launch of the website, each focusing on
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Collection contents e

@ Wide flange trussconnection X | 4

& > C ( @ aiscorggithubiofsisc-modelviewer/wftr., ¥ @ 2 B # o 5

WF Truss Connection

Each collections contains several assets:

. . . models
* Multiple three-dimensional models > 30 model
. . . » Tensile rupture
* Two-dimensional drawings St il
* Calculations ore

» 20 drawing
» Calculations
» More funl

* Photographs (if available)
*  More fun!

guide to 2d drawings
credits

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

PL—  (8) 1} DIA Ad90 —
BOLTS (NS&FS) |
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W12x96
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» BOLT DETAIL

WF Gusset Plate Connection: Calculations

Tensile yield Block shear rupture (model)

Calculate the nominal strength wsing AISC Specification Equation There is only one plausible block shear path for this connection,
D21, consisting of four (4) pleces of the wide-lange shape breaking off.
P, = F,A, Calculate the gross arca subject to shear.
{50 s ) Oy
: 4 L (4 pieces) (17){14 in.)
1060 kips A = (41 (te)l

JHLETO i )14 )

Calculate the design strength by applying the resistance factor AT5an"

P = 0.0{1060 kipe )| = 050 kigs |
Tensile rupture (model)

Ane = Age — (4 ploces

7.5 in.*
= 26.2 in”
The net area A, is shown in red. It is equal to the gross area minus
the material removed for four bolt holes as defined in Section Calculate the gross area subject 1o ension
B4.3b of the AISC Specification.

.ty
4(14 in + 4 i+ i) {0,670 in.) 871t

2750n.)

Caleulate the net area subject to tension,
From the description of the element in AISC Specification Table g
D3.1 Case 7, caleulate the shear lag factor, U, as the larger of the At = Age e glda |
2 and Case 7. Note that Manuals printed before 871" — 4{0.670
June 2019 have an error in L grure for Case 2. Sec the ermi = 6,00 in?
{POF)

Calculate the nominal block shear strength using Specificarion
sccording to Case 2 For wide-llange Equation J
ached 1o plates, the cccentricity of the Ui = 1.0.
ated by considering the W section as two

Calculate the shear lag -5. The tensile stress is uniformly distributed, so use
shapes with the
connection # is ealo
WT sections.
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WF Gusset Plate Connection: More fun!

How were you supposed to know to treat the wide flange as two
WTs for calculation of the shear lag factor, U? It is not clear in
Table D3.1 of the AISC Specification, but it is crystal clear in the
commentary. The figure below is from the commentary on
Chapter D. The commentary (the pages with grey edges in the
AISC Manual) has lots of information and is a good first place to
look for any question about the Specification.

1 X
i

Treatasa WT

Fig. C-D3.1a. Determination of z for U

Oversize holes make fit up easier. What would change about the
strength calculations if oversize holes were used in this
connection?

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.

Copyright © 2020
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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.

Copyright © 2020
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Slotted HSS Connection

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

Guide to 2D drawings

@ Guide to 2D drawings X +

€« cCco0

# aisc-org.github.io/aisc-model-viewer/guid...

Types of structural drawings

Drawings are the primary way structural engineers
communicate their designs. Together with architectural,
electrical, and mechanical design drawings, as
appropriate, structural design drawings define the work
that is to be performed on a project. For structural steel
buildings and bridges, the fabricator uses the design
drawings produced by the engineer to produce shop
drawings, which define each individual structural steel
piece that is to be produced, and erection drawings, which
define where the pieces are placed in the field. Structural
design drawings generally include plans, elevations,
sections, details, schedules, and notes.

Notes

Notes are text and can appear throughout a drawing set.
When placed at the front of a set and titled GENERAL
NOTES, the information is applicable to all sheets and all
disciplines. GENERAL STRUCTURAL NOTES, or just
STRUCTURAL NOTES, apply to all sheets of the
structural drawings. Information on these drawings
include the code to which the structure was designed, key

Guide to 2D drawings

* @ B

» Types of drawings
» | inework

» Bolts and welds
» Abbreviations

credits
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Guide to 2D drawings
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* The teaching aid was built to
grow

* Review and approval process
still being worked out

What ideas do you have?

Documentation and future development

@ Model Viewer Documentation X +

< c 0

i)

Welcome to the contributor’s
documentation!

@ aisc-org.github.io/aisc-model-viewer/docs...

Documentation

This site is built to grow. We especially encourage:

* Corrections

e New models

® New collections

® New items for the More Fun! pages

Check out the tutorials for more information. Once you've
developed your contribution, you can email the
maintainers with your submission. Or, if you know how

to use git, fork the repository and make a pull request with
your added content.

This site is written in TypeScript and built using Yarn,
webpack, and Pandoc from the sources hosted at our
GitHub repository. You can set up a development

onment to build the site on your own machine, but
this is not necessary to contribute.

Licensing

If vou are i

d in contributing, please contact AISC  ~

- o x
* S0P »0Q

» Getting started

Tutorials

» Setting up a development
environment

» Adding a collection
» Adding a model
» Exporting fo gITE

» Adding a more fun item

credits
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How | 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
e Studentuse

— ltis there when they need it

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

: Smarter.
: Stronger.
: Steel.

AISC | Questions?

Copyright © 2020
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Q&A

31

More new teaching aids are coming!

Stay tuned for details about upcoming webinars

* 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]

32
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Upcoming Student Webinar

Winning Writing Strategies for Students:
SSBC Supplemental Competition and Beyond!
Thursday, October 1%t 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

Student Steel Bridge
Supplemental
Competition

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

Copyright © 2020
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How to Contact Us

email: universityprograms@aisc.org

website: aisc.org/universityprograms

social media: @) @aisc

35

Smarter.

Stronger.
Steel.

Copyright © 2020
American Institute of Steel Construction

18



