AISC Night School Fundamentals of Stability
June 26, 2017 Session 3: Behavior of Flexural Members
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Thank you for joining our live webinar today.

We will begin shortly. Please standby.
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dyTalk Support: 800.843.9166
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* Explain the limit state of full yielding.

e Explain the lateral torsional buckling strength of beams.

* Explain how the length between brace points of the compressior
flange of a member in flexure affects lateral torsional buckling.

* Explain the application of the lateral torsional buckling moment
gradient factor, C,.
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Lateral Torsional Buckling

* Theoretical bifurcation
— solution
—assumptions
* Undoing those assumptions
(approaching reality)
— not fully elastic, partial yielding
— alternative loading and support conditions
* Beam curves
— AISC
— others
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Wait...

* Minor axis buckling, we recall from

Session 1 ,
P_ﬂH

E LZ

* But, we may need a quick refresher

ian|
on torsion: St. Venant ?

Warping ????

33
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Polling Question #1

In regard to the elastic lateral torsional buckling moment,
which of the following is not true?

a. critical moment decreases as unbraced length
increases.

b. critical moment increases as major axis moment of
inertia increases.

c. critical moment decreases as minor axis moment of
inertia decreases.

d. critical moment increases as warping resistance
increases.

e. critical moment is related to the shear modulus
(modulus of rigidity).

49
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* Where did Lp come from?

— L, is unbraced length at transition from full yielding
to inelastic LTB

— Game of darts in an AISC cigar filled room...
..not quite!

— Varies from code to code worldwide and is based
on analytical and experimental studies

— For a compact I-shaped member, AISC gives

L =1.76ry,/E/Fy

63
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Uniform Moment Distribution

* Provides for “simplest” differential equation and
corresponding solution to the elastic LTB
problem.

* Most conservative case
— M(x) = constant
— maximum compressive stress occurs along entire

unbraced length

* In place of formulating and solving for other
moment M(x) distributions, results can be
adequately approximated by scaling the uniform
moment LTB solution.

67
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LTB Moment Gradient Factor, C,

LTB strength M, adequately approximated by
scaling the uniform moment LTB solution

M =C M <M,
Under no conditions can M, exceed M,
regardless of moment gradient

Many possibilities for C,, AISC Spec. provides
12.5M1

C_

o 2.5‘Mmax‘+3|MLb/4|+4

MLb/2‘+3‘M

3L, /4
But, be sure to see the AISC Commentary...
See 2010 AISC EJ paper by Wong and Driver!
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Copyright © 2017
American Institute of Steel Construction

36



AISC Night School Fundamentals of Stability
June 26, 2017 Session 3: Behavior of Flexural Members

Copyright © 2017

American Institute of Steel Construction 37



AISC Night School Fundamentals of Stability
June 26, 2017 Session 3: Behavior of Flexural Members

Copyright © 2017

American Institute of Steel Construction 38



AISC Night School Fundamentals of Stability
June 26, 2017 Session 3: Behavior of Flexural Members

Copyright © 2017

American Institute of Steel Construction 39



AISC Night School
June 26, 2017

Fundamentals of Stability
Session 3: Behavior of Flexural Members

Copyright © 2017
American Institute of Steel Construction

40



AISC Night School Fundamentals of Stability
June 26, 2017 Session 3: Behavior of Flexural Members

Copyright © 2017

American Institute of Steel Construction "



AISC Night School

Fundamentals of Stability
June 26, 2017 Session 3: Behavior of Flexural Members

Polling Question #2

In regard to the C, moment gradient factor, which of the
following is true?

a. C, is always less than or equal to unity.

b. a single expression for C, covers all cases of moment
distribution.

c. C, modifies the B, factor to account for cases of
moment gradient.

d. C, is intended for beams with nonuniform moment
distribution.

e. All of the above are true.
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Summary — Flexure

* Limit states of flexural members with focus on

full yielding and lateral torsional buckling
LTB Theory -to- Flexural Strength Beam Curve

Beam curve accounts for:

— full yielding

— bending due to initial imperfection (out-of-
straightness)

— partial yielding accentuated by presence of
residual stresses

— moment gradient and brace points
AISC and other standards

85

Up Next...

Session 4: July 10 — Design of Flexural Members
by T.A. Helwig, PE, PhD

This lecture will focus on the design of flexural
members for the pertinent stability limit states.
Solutions for the effects of moment gradient and load
position will be covered including moment gradient
factors for a variety of common design situations. This
lecture will include material pertinent to both rolled
sections as well as built-up members. Efficient use of
the design aids in the AISC manual will be addressed as
well as methods for the preliminary sizing of built-up
girders.
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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.
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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

* 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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