AISC Night School Fundamentals of Stability
July 17, 2017 Session 5: Stability of Structural Systems/Beam-
Columns

Thank you for joining our live webinar today.
We will begin shortly. Please standby.

Oou.

elp?

dyTalk Support: 800.843.9166
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e Explain the development of the AISC interaction equation.

e List the five effects that must be considered for stability per the
AISC Specification.

* Explain second-order effects and the definitions of P-6 and P-A.

e Compare and contrast the direct analysis method and the
effective length method.
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Basis for Design of Systems

* Elastic Analysis (AISC Spec., Chs. A-K, Apps. 6-8)
— Allows for no force redistribution due to yielding

— Strength (stability) of system is indirectly assessed by
assessing strength of its components

— In other words, strength of system is assured by
ensuring adequate strength of its components
* Inelastic Analysis (AISC Spec., Appendix 1)

— Force redistribution due to yielding is accounted for
in the analysis

— System strength (stability) can be assessed directly
by the analysis
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Polling Question #1

The interaction equation (Eq. H1-1) appearing in the AISC
Specification

a. only accounts for the combined effects of axial force and
major axis flexure

b. may be used to represent the inelastic strength of a
beam-column

c. includes the effects of shear force

d. does not include second-order effects

e. should only be used for checking cross-section strength

36
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Effective Length Method (2)

* Does the K-factor really account for those
system stability effects?
— Indirectly, through its conservatism...

« Common methods for computing K-factors
— Alignment charts or modifications based on
undoing inherent assumptions
* be very careful!
— Buckling or critical load analyses (eigenvalue)
* KL=m.JEI/P
* be very careful!

* How confident are you in your K-factors???

74
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Effective Length Method (5)

* Excellent resources for improving odds of
computing accurate K’s

— ASCE Task Committee on Effective Length (1997),
Effective Length and Notional Load Approaches for
Assessing Frame Stability: Implications for
American Steel Design, American Society of Civil
Engineers, NY.

— Ziemian, R.D. (ed.) (2010), Guide to Stability
Design Criteria for Metal Structures, 6th Ed., John
Wiley & Sons, Inc., Hoboken, NJ.
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Polling Question #2

Which of the following is true?

a. designs by the direct analysis method and the effective
length method are usually quite similar

b. the direct analysis method should only be used to design
braced frames

c. the effective length method should only be used to
design moment frames

d. the effective length method requires a factor of 0.8 be
applied to all stiffnesses contributing to the stability of
the structural system

e. the direct analysis method requires member out-of-
straightness be explicitly modeled when computing
required strengths.

88
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Summary — Systems & B-C’s (cont.)

* Behavior of Beam-Columns
— full yield (interaction surface)

— member instability

* from flexural buckling -to- lateral torsional buckling,
including torsional-flexural buckling

— AISC Interaction Egs.
* Factors impacting system stability
— flexural, shear, axial deformations
— second-order effects
* rigorous analysis vs. amplification factors B, and B,
— geometric imperfections

— stiffness reductions due to inelasticity

90
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Summary — Systems & B-C’s (cont.)

* Design Systems for Stability
— elastic analysis vs. inelastic analysis

 Elastic analysis
— Effective length method (KL > L)
— Direct analysis method (KL = L)
— Discussion on comparison

* Finally, if you still do not have confidence that
your structural system is stable, then you can
always...

91
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Up Next...

July 24, 2017 - Behavior and Design of Beam-Columns
by D.W. White, PhD

This session builds on Lecture 5, starting with an overview of the
fundamental stability behavior and key technical background to the AISC
beam-column strength Egs. H1-1a & H1-1b. Several design examples are
presented highlighting (1) the importance of overall lateral stiffness in
beam-column design and (2) the efficient application of Egs. H1-1 in the
context of the AISC Direct Analysis Method, using Table 6-1 of the AISC 14t
Edition Manual. The discussion then focuses on the background and use of
AISC Eq. H1-2 to account more realistically for the out-of-plane strength of
[-section members loaded in axial compression and major-axis bending. A
more advanced application of Table 6-1 based on Eq. H1-2 is presented.
The session closes with an explanation and application of the C, modifier
provided in AISC Section H1.2, accounting for the beneficial effects of axial

tension on I-section member LTB strength.
93

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!
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Individual Webinar Registrants
CEU/PDH Certificates

Within 2 business days...

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

e Username: Same as AISC website username.

¢ Password: Same as AISC website password.

8-Session Registrants
CEU/PDH Certificates

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

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.
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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

+ 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.
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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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