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§.11. Determine C, for the span of the continuous beam shown in Fig. 5-12.
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(@) Lateral braces are provided only at the supports,

(b} Lateral braces are provided at midspan and the supports.
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(@) Lateral braces are provided only at the supports, pased ] :

(b} Lateral braces are provided at midspan and the supports. :
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Design of Steel Components

(ANSIfAISC 260-16) LRFD, ASD E = 29,000 ksi

Beams

For doubly symmetric compact I-shaped members bent about their major axis, the design flexural sirength ¢ M 12 determaned
with §, = 0% and (3 = 167 as follows:

Yielding

M, =M =FZ MTL — M = = X ZX

F_ = specified minimum yield siress

_'.

£ = plastic section modulus about the x-axis

£

where

Lateral-Torsional Buckling

Based on bracing where £ 15 the length between points that are either braced against lateral displacement of the compression
Hange or braced against twist of the cross secteon with respect o the length lmits .|'_F and L,

When L, = J'_P. the limit state of lateral-torsional bucklhing does not apply.
When L <L, =L

— L
M=0|M —(M, —-07TFS5 ﬁ'[i"'—ﬂ =M
L,—.EP. F

e 1 12.5M__ Cb - /2'50 /(//770‘0( ZS%@/X+3/%

=338 + 30, + 40, T 304

M = absolute value of macamum moment in the unbraced segment _F 4ﬁ/ ,_7£ 3 /%C >

M, = absolute value of masximum moment at quarter point of the unbraced segment
Mg = absolute value of macamum moment at centerline of the unbraced segment
M. = absolute value of macxamum moment at three-guarter of the unbraced segment
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FLEXURAL STRENGTH /Oaae 5~ 4 CM# /5

The nominal flexural strength of W-shapes is illustrated as a function of the unbraced length,

L. in Figure 3-1. The available strength is determined as @M, or M, /2, which must equal :

or exceed the required strength (bending moment), M, or M, respectively. The available /() ISC‘— 3 60
flexural strength, &M, or M,/ is determined per AISC Specificarion Chapter F. Table User :

Note F1.1 outlines the sections of Chapter F and the corresponding limit states applicable to S 6
each member type. - /

Braced, Compact Flexural Members
When flexural members are braced (L < L) and compact (A =< A;). yiclding must be con-
sidered in the nominal moment strength of the member, in accordance with the requirements

of AISC Specification Chapter F.

Unbraced Flexural Members

When flexural members are unbraced (L > L;). have flange width-to-thickness ratios such
that A > A, or have web width-to-thickness ratios such that A > A, lateral-torsional and elas-
tic buckling effects must be considered in the calculation of the nominal moment strength
of the member.

Noncompact or Slender Cross Sections
For flexural members that have width-to-thickness ratios such that A > A,, local buckling
must be considered in the calculation of the nominal moment strength of the member.

Available Flexural Strength for Weak-Axis Bending
The design of flexural members subject to weak-axis bending is similar to that for strong-
axis bending, except that lateral-torsional buckling and web local buckling do not apply. See

AISC Specification Section F6.
Prepared by Eng. Maged Kamel.
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