AISC Night School Fundamentals of Stability
June 5, 2017 Session 1: Behavior of Compression Members
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Thank you for joining our live webinar today.

We will begin shortly. Please standby.
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Course Overview

* Session Topics
— Compression Members (1 & 2)
— Flexural Members (3 & 4)
— Systems / Beam-Columns (5 & 6)
— Bracing (7 & 8)
* Topics in two parts
— Behavior (1, 3,5, 7)
— Design (2, 4, 6, 8)
* Lectures by members of the Structural Stability
Research Council (SSRC)
— PS. Green, T.A. Helwig, D.W. White, J.A. Yura, R.D. Ziemian
— Great to join AISC in this effort!
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Flexural Buckling

* Euler’s column
— solution
—assumptions
* Undoing Euler’s assumptions
(approaching reality)
— bending before bifurcation
— not fully elastic (partial yielding)
— support conditions
e Column curves
— AISC
— others
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Polling Question
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Residual Stresses

Occurs in structural shapes

— Uneven cooling of hot-rolled shape after rolling

— Welding of plates for fabricated or built-up shapes

— Cold bending during fabrication

Magnitude and distribution of residual stresses depend
on the cross-sectional shape and dimensions

Residual stresses are usually independent of steel yield
strength (despite 0.3F, or 0.5F, often included in design
equations)

Thermal residual stresses occur in rolled wide flange
shapes because locations with larger surface area (e.g.,
flange tips) cool well before locations with smaller
surface area (flange-to-web intersections)

56
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Compressive Strength Curves

* Key observations from FEA

— Strength reduced for initial imperfection and further
reduced for residual stresses

— All curves approach Euler, but are slightly below

— Partial yielding accentuated by residual stresses impact
minor axis strength more than major axis strength

— Different strength curves for major and minor axis
bending
* Additional thoughts

— Strength curves for W-shapes are function of dimensions,
and thus will vary depending on W-shape

— Other shapes (e.g., HSS, C’s, and built-up shapes) will also
have different compressive strength curves
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Column Curves for Design

* AISC employs a single curve “fit” to experimental
and analytical data. Other codes use multiple
curves.

* Background to AISC curve:

— Hall. D. H. (1981), "Proposed Steel Column Design
Criteria." ASCE J. Struct. Div.. Vol. 107. No. ST4.

—Tide, R.H.R. (1985), “Reasonable Column Design
Equations,” Proc. SSRC Annual Tech. Session.

—Tide, R.H.R. (2001), “A Technical Note: Derivation of
the LRFD Column Design Equations,” Engineering
Journal, AISC, Vol. 38, No. 3, 3rd Quarter
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Polling Question

In regard to defining a column’s strength, which of the following
is false?

a.

In using a single strength curve, the AISC Specification
does not account for potential differences in major and
minor axis flexural buckling strengths of I-shaped
members.

The AISC Specification’s column curve accounts for an
initial imperfection, such as out-of-straightness.

The AISC Specification’s column curve accounts for partial
yielding accentuated by the presence of residual stresses.
The AISC Specification’s column curve accounts for
various end support conditions.

The AISC Specification’s column curve provides an exact
prediction for all I-shaped sections appearing in the AISC
manual.

Summary — Compression

Course introduction and stability concepts

Limit states of compression members with
focus on flexural buckling

Euler Buckling = Maximum Compressive

Strength Column Curve

Column curve accounts for:
— full yielding
— bending due to initial imperfection (out-of-

straightness)

— partial yielding accentuated by presence of

residual stresses

— degree of end restraint
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Summary — Compression (cont.)

* AISC and other column curves

» Otherideas introduced, including
— moment amplification factor (2"9-order effects)
— stiffness reduction t-factor
— complexity in computing K-factors...

91

Up Next...

* Session 2:June 12 -
Design of Compression Members
by P.S. Green, PE, PhD

* |nitially, an overview of flexural, torsional, and
flexural-torsional resistance of individual column
members will be provided. Emphasis then will be
placed on defining and assessing the AISC LRFD
and ASD strengths of various structural shapes,
including wide flange, round and square HSS,
cruciform, equal and unequal single and double
leg angles, WT, channel, and built-up shapes.
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Individual Webinar Registrants
CEU/PDH Certificates

Within 2 business days...

¢ You will receive an email on how to report attendance from:
registration@aisc.org.

¢ Be on the lookout: Check your spam filter! Check your junk
folder!

¢ Completely fill out online form. Don’t forget to check the boxes
next to each attendee’s name!

Individual Webinar Registrants

CEU/PDH Certificates
Within 2 business days...

* New reporting site (URL will be provided in the forthcoming
email).

¢ Username: Same as AISC website username.

¢ Password: Same as AISC website password.

Copyright © 2017
American Institute of Steel Construction

47



AISC Night School Fundamentals of Stability
June 5, 2017 Session 1: Behavior of Compression Members

8-Session Registrants
CEU/PDH Certificates

One certificate will be issued at the conclusion of
all 8 sessions.

8-Session Registrants

Access to the quiz: Information for accessing the quiz will be emailed to you by
Wednesday. It will contain a link to access the quiz. EMAIL COMES FROM
NIGHTSCHOOL@AISC.ORG

Quiz and Attendance records: Posted Tuesday mornings.
www.aisc.org/nightschool - click on Current Course Details.

Reasons for quiz:

*EEU — must take all quizzes and final to receive EEU

*CEUs/PDHS — If you watch a recorded session you must take quiz for CEUs/PDHs.
*REINFORCEMENT — Reinforce what you learned tonight. Get more out of the
course.

NOTE: If you attend the live presentation, you do not have to take the quizzes to
receive CEUs/PDHs.
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8-Session Registrants

Access to the recording: Information for accessing the recording will
be emailed to you by this Wednesday. The recording will be available for

three weeks. For 8-session registrants only. EMAIL COMES FROM
NIGHTSCHOOL®@AISC.ORG.

CEUs/PDHS — If you watch a recorded session you must take AND
PASS the quiz for CEUs/PDHs.

Night School Resources for 8-session

package Registrants

Find all your handouts, quizzes and quiz scores,

recording access, and attendance information all in
one place!
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Night School Resources for 8-session
package Registrants

Go to www.aisc.org and sign in.

D
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Night School Resources for 8-session
package Registrants

Go to www.aisc.org and sign in.

Copyright © 2017
American Institute of Steel Construction
51



AISC Night School Fundamentals of Stability
June 5, 2017 Session 1: Behavior of Compression Members

Night School Resources for 8-session
package Registrants

* Weekly “quiz and recording” email.

* Weekly updates of the master Quiz and Attendance
record found at www.aisc.org/nightschool. Scroll down
to Quiz and Attendance records.

o Updated on Tuesday mornings.

Night School Resources for 8-session
package Registrants

* Webinar connection information:
o Found in your registration
confirmation/receipt.
o Reminder email sent out Monday mornings.
» Link to handouts also found here.
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