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(b) An additional factor, T, shall be applied to the flexural stiffnesses of all mem-
bers whose flexural stiffnesses are considered to contribute to the stability of the
structure. For noncomposite members, T, shall be defined as follows (see Section
1.5 for the definition of 1, for composite members).

Sect. C3.] CATLCULATION OF AVAILABILE STREMGTHS 16.1-27

(1) When P, /P, < 0.5 Céfé"/( O<P /P <OS
T, = 1.0 —_— Z/; / D (C2-2a)
(2) When oP, /P, > 0.5

Ty = Mo S P, 1— (PSP, 0] (C2-2b)

where
o = 1.0 (LRFD); = 1.6 (ASD)
P, =required axial compressive strength using LRFD or ASD load combina-
tions, kips (IN)
P« = cross-section compressive strength: for nonslender-element sections,
= FiAg. and for slender-element sections, F,. = F,A.. where A, is as
defined in Section E7. kips (IN)

User Note: Taken together, Sections (a) and (b) require the use of 0.8t times
the nominal elastic flexural stiffmess and 0.8 iimes other nominal elastic stff-

nesses for structural steel members in the analysis.
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Substituting the required strength, otP, for the available strength, P, we have
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where &= [.0for LRED and 1.6 for AS
factored load level, and the

i
}

—

actored load level. The st
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(AISC Equation C2-2b)

). The required strength 1s computed at the
Ised to adjust the ASD service load level t

thess reduc

100 factor, 7, 15 lso used to adjust member

fnesses for frame analysis. This is discussed in Chapter 6, “Beam-Columns.”



EXAMPLE 4.13

A W10 x 54 of A992 steel is used as a column. It is subjected to a service dead load
of 100 kips and a service live load of 200 kips. If the slenderness ratio makes this
member an inelastic column, what is the stiffness reduction factor, 7,?
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i s 228 L % FD D Q S ) 8 I/) DESIGN OF COMPRESSION MEMBERS
i Table 4-13
i Stiffness Reduction Factor b
! . ASD |LaFo 5. ksi
0 V4% LRES 3s 3s as so ss 7o
] -~ -~ ASD | LRFD ASD @ LRFD | ASD LRFD ASD | LmFD ASD LRFD | ASD | LRFD
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! aa = - - - - 0166 - 0 a22 - o875 -— 0. 934
l a3 = - — — — O 224 = O 582 — o855 [ 0.0674 O 928
az = » — - — 0. 338 — 0.538 - 0.915 | 0.154 | 0 9s0
0 a1 - - - - -_ oO_38s - 0 590 - cs32 o238 | o971
V) a0 — — — — — 0. 4s5a == o620 |lo0S0OsS| o9ar l 0.313 0S80
i 39 = = = > = 0.516 = oess |0.354 | o960 o387 | ccar
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EXAMPLE 4.13

A W10 x 54 of A992 steel is used as a column. It is subjected to a service dead load
of 100 kips and a service live load of 200 kips. If the slenderness ratio makes this
member an inelastic column, what is the stiffness reduction factor, 7,?
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(2) When alP./P,, > 0.5

Ty = AP P, ) 1= (0P /P,)] (C2-2b) E
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Table 4-13
Stiffness Reduction Factor b
/)
; ASD | LRFDI 5. ks
A/S,‘ P | Py 35 36 46 | S50 65 70
A | A | asp |wrFro | AsD | wrFD | ASD | L1rFD | ASD | trFD | ASD | wrFD| ASD |LmFD
f. 73 7 U V.S 3 U. 30U V.50 U. SO0 v.osrs V.9 LAY )
19 0457 | 0993 | 0525 | 0997 | 0.896 0.953
—> 1= 18 |0583| 0995 | 0640 100 | 0936 —3% 0.977
17 0693 | 100 0.739 0.967 0.992
C/ﬂs f 16 0.786 | 1.00 0.822 0.987 0.999
15 0.862 | 1.00 0.889 0.998 1.00
(o8& (8| | |8
Z/O 19 12 | 0991 | 100 | 099 ;
1" 1.00 1.00 1.00
- 10 1.00 1.00 1.00 \ 4 l L 4 ) 4 v o
%S, —-ﬁuummmmmsmwmumwmummumm
Akéummmmmmmm in®
= A, as cefined in AISC Specification Section E7 for members controlled by slender element buckling, in.”®

/900 he: = 0-977 § b =0.953
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