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. Initial imperfections in the structure, such as
out-of-plumbness and material and fabrication tolerances, create additional destabi-
lizing effects.

O MEERAEERE? IEEERARATEERE

The Specification requirements for consideration of initial imperfections are
intended to apply only to analyses for strength limit states. It is not necessary, in most

cases, to consider initial imperfections in analyses for serviceability conditions such
as drift, deflection and vibration.
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Initial imperfections may be accounted for in the direct analysis method through
direct modeling (Section C2.2a) or the inclusion of notional loads (Section C2.2b).

P EIV TRER/ RIEEE (SERERSTEARERY
BB EERRE)

In the development and calibration of the direct analysis method, initial geometric
imperfections are conservatively assumed equal to the maximum material, fabrica-
tion and erection tolerances permitted in the AISC Code of Standard Practice (AISC,
2016a): a member out-of-straightness equal to L/1,000, where L is the member
length between brace or framing points, and a frame out-of-plumbness equal to
H/500, where H is the story height. The permitted out-of-plumbness may be smaller
in some cases, as specified in the AISC Code of Standard Practice.

R BRBRIA MRS IR A YRR ATRE: ERSH/500,
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(a) Notional loads shall be applied as lateral loads at all levels. The notional loads
shall be additive to other lateral loads and shall be applied in all load combina-
tions, except as indicated in Section C2.2b(d). The magnitude of the notional
loads shall be:

N;=0.0020Y; (C2-1)
where
o = 1.0 (LRFD); o = 1.6 (ASD)
N; = notional load applied at level i, kips (N)

Y; = gravity load applied at level i from the LRFD load combination or ASD
load combination, as applicable, kips (N)

HT2: EIfE1/500

Dlubal
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3

User Note: For most building structures, the requirement regarding notional

load direction may be satisfied as follows: for load combinatio

linclude lateral loading) consideraltemativa orthogonal of
notional load application, in abosimnd a negative sense in each of the two

qd'n'ections, in the same direction at all levels; for load combinations that

include lateral loading apply all notional loads in the E;'rection of the result-l

"ant of all Tateral loads)in the combination.

L NEErRAES BREEEEEHN O, S0 A REEEREHELT.
2. B/ RIAS : (NE RS aEiE R ERRIERE,
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(d) For structures in which the ratio of maximum second-order drift to maximum
first-order drift (both determined for LRFD load combinations or 1.6 times ASD
load combinations, with stiffnesses adjusted as specified in Section C2.3) in all
stories 1s equal to or less than 1.7, it 1s permissible to apply the notional load, N;,
only in gravity-only load combinations and not in combinations that include
other lateral loads.

—ImirESRINERE/ —MMiTEERINER(FE<1.7, BRIBEEH
LUN S BEaEBamAS/KEaEES.
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Partial yielding accentuated by|residual stresses

| destabilizing effects]

w

in members can produce a general

softening of the structurg at the strength limit state that further creates additional

=

SREBRRESHT, S RN DSSERIEERD EIRIIEI, 1EINT &K

TSHYRTRENE.

ﬁ

3F, In compression at the flange tips,

RERGEEAYARM IEIX0.3Fy
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In these calibration studies,

esid _L]qal stressesjin wide-flange shapes were assumed to have a maximum value of
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(a) A factor of{0.80 shall be applied to all stiffnesses|that are considered to contribute
to the stability of the structure. It is permissible to apply this reduction factor to

all stiffnesses in the structure. 1. ﬁﬁﬁﬂ{ﬂ:ﬁgﬁﬁﬁwugﬁ‘z

User Note: Applying the stiffness reduction to some members and not others 53\* O . 8
can, in some cases, result in artificial distortion of the structure under load and
possible unintended redistribution of forces. This can be avoided by applying

the reduction to including those that do not contribute to the

stability of the structure.

2 1
(b) An additional factorshall be applied to the[ﬂexural stiffnesseg of bll mem;] 2 . j:ﬂﬂ%\lzlu }E*Tb

(Berswhose flexural stiffnesses are considered to contribute to the stability of the
structure. For noncomposite members, 15 shall be defined as follows (see Section
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(1) When o.P,/P,s < 0.5

=10 (C2-2a)

(2) When 0P, /Py > 0.5
T = 40P, /P, )[1- (0P, /P,)] (C2-2b)

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

(c) In structures to which Section C2.2b is applicable, in lieu of using 7, < 1.0 where
ol /P, > 0.5, it is permissible to uscor all noncomposite members if a
notional load o[where Y; is as defined in Section C2.2b(a)] is applied
at all levels, in the direction specified in Section C2.2b(b), in all load combina-
tions. These notional loads shall bethose, if any, used to account for the
effects of initial imperfections in the position of points of intersection of mem-
bers and shall not be subject to the provisions of Section C2.2b(d).

HENDBAES, TORYA/
HRAMEIITER, TOiHESD
N ERNIESTEdER, ELE
FEIAM.

li&ﬂ‘wﬁi
Tb=1.0, {BEEEHKEE

1#00.001aYi, 8]
0.003avi,
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The use of reduced stiffness

only

pertains to analyses for]

strength and stability] limit

states. It doesnotjapply to analyses for other stiffness-based conditions and criteria,

such as for{drift, deflection, vibration and period determinationf

AEBEIPRINSIT BRI ELS,;
IERERRIRINE, IRaIKERTEIAEZE.
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C3. CALCULATION OF AVAILABLE STRENGTHS EEEE%\E’H@%:o '—i*/j‘a:
For the direct analysis method of design, the available strengths of members and con- ﬁ EI\J/_&EE 1 */ng:ﬁﬁj\*ﬁ- ;£
K sy, it o fuinr condoution of overa e sty The T U3 |\ T EAIRFES
effective length for flexural buckling of all members shall be taken as the unbraced *Dj"@ﬁ:{ﬁ;&ﬁﬁ , Z:E]Ed/f j‘*,%
length unless a smaller value is justified by rational analysis. —— /_\Aé— 24— = /\
Bracing intended to define the unbraced lengths of members shall have sufficient :xE?,‘_:LL#O ﬁtﬁjx*ljg}ﬁﬂ 1;5
stiffness and strength to control member movement at the braced points. I%IXEETR1EJEB *@14:{5&'36 I
RFELERE, B
. f:jifi:i;?:i}i calculation of member slenderness, L ./r, shall be deter- KEEMEI-}% 1 HI\J %g&ﬁ:ﬂ:ﬁ-}%%
mined in accordance with Chapter C or Appendix 7, };—E';\T*:F{L‘FJ% HBHBE 1 EEE
where MHRTLARZ SR EIRE.

K = effective length factor
L. = KL = effective length of member, in. (mm)

L =laterallylunbraced lengthjof the member, in. (mm)
e r =radius of gyration, in. (mm)
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O Appendix1:Dedign by Advanced Analysis?

APPENDIX 1
DESIGN BY ADVANCED ANALYSIS

'-|=- k2 Ixd
This Appendix permits the use of more advanced methods of structural analysis to directly % ,'8\4::':14:,5 I]E‘BHBE' !

model Bystem and member imperfections|and/or allow for the redistribution of member and
connection forces and moments as a result of localized yielding.

(c) In all cases, the analysis shall directly model the effects of initial imperfections
due to both points of intersection of members displaced from their nominal loca-
tions (system imperfections), and initial out-of-straightness or offsets of
members along their length (member imperfections). The magnitude of the ini-
tial displacements shall be the maximum amount considered in the design; the

pattern of initial displacements shall be such that it provides the greatest desta- Z:ﬁiq:1§ﬁﬁ1E§¢gﬁﬁ%ﬁ§ﬂBﬁ |

bilizing effect for the load combination being considered. The use of

to represent either type of imperfection i ( ﬁﬁ 1ﬁ$ g ]:E\FEH1¢HI\JHB§ )
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3. Calculation of Available Strengths

For design using a second-order elastic analysis that includes the direct modeling of
system and member imperfections, the available strengths of members and connec-
tions shall be calculated in accordance with the provisions of Chapters D through K,
as applicable, except as defined below, with no further consideration of overall struc-

S
e bl HHHBERE PN A B=E EE .
The nominal Eompressive strength of members, Pn,lmay be taken as the

[compressive strengih, I, A, or as I, A, for members with slender elements, where A,

is defined in Section E7.

The nominal compressive strength, P, shall be determined based on the limit state

of flexural buckling:
@
The is determined as follows:

F,
(@) When Le ¢ 47 £ (or X <225)
F'\ FL’
E
Fy =|0.658 | F, (E3-2)
F,
& When Le 5 471 [£ (or = >225)
I — r Fy F,
Dlubal

F. = 0.877F, (E3-3)
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