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(1) Notional loads shall be applied as lateral loads at all levels. The notional loads shall be

. . -
- HEHHE-CR: et
BHFIE-CER. ITEIN]
additive to other lateral loads and shall be applied in all load combinations, except as

n@ﬂpﬁ : A D M / AI S I/AI SC Z: ﬁ Z% : I\;:lilcaltjiig a|3 Ylibelow. The magnitude of the notional loads shall be: R

where
o = 1.0 (LRFD or LSD)
= 1.6 (ASD)
N; = Notional load applied at level i

Y; = Gravity load applied at level i from LRFD, LSD, or ASD load combinations, as
applicable

Where the applicable project or other quality assurance criteria stipulate a more
stringent imperfection criteria, (1/240) in the above equation is permitted to be
replaced by a lesser value.

c) The pattern of geometric imperfections should be
similar to the anticipated buckled shape of the structure AISI
and to the displacements caused by loads. Since the
Specification for Aluminum Structures does not establish
erection tolerances. Section C.2 requires tha i -

mmmwmﬂumﬂgﬂﬂ For ex- (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:

ADM @

where
o = 1.0 (LRFD); ot = 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)

Dlubal Al S C
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d) Member stiffness reduction due to inelasticity. The
effect of member stiffness reduction due to inelasticity on
the stability of the structure shall be accounted for by using
a reduced stiffness as follows:

A factor 1, shall be applied to the flexural stiffnesses of all
members whose flexural stiffnesses contribute to the stability
of the structure, where

o= l0fora P./P,<05

= 4Ha P /P )1 —a P /P,)fora P /P,>05

P, = required axial compressive strength using

LRFD or ASD load combinations

P, = axial yield strength

a= 1.0 (LRFD):a = 1.6 (ASD)

e) Uncertainty in stiffness and strength shall be
addressed by applying a factor off0.8 to all axial. shear. and
flexural stiffnesses in the structure.

The use of reduced stiffness (item e above) only per-

tains to analyses for strength limit states. It does

[to analyses for other limit states such as serviceability |(in-
cluding deflection, vibration and period determination) and
fatigue.

Dlubal A D M

C1.1.1.3 Modification of Section Stiffness

The analysis of the structure to determine the required strengths [effects due to factored
loads] of components shall use reduced stiffiesses, as follows:

(a) A factor of shall be applied to all stiffinesses considered to contribute to the
stability of the structure. Additionally, it is permitted, but not required, to also apply
the stiffiiess reduction to those members that are not part of the lateral force resisting
system.

(b) An additional factor, 1, shall be applied to the flexural stiffiiesses of all members
whose flexural stiffitesses are considered to contribute to the stability of the structure.

For P /Py <0.5,

w=10 (Eq. C1.1.1.3-1)
For a P /Py>0.5,

= 4(aP /Py)[1- (P /Py)] (Eq. C1.1.1.3-2)

AISI

Adjustments to Stiffness

The analysis of the structure to determine the required strengths of components shall
use reduced stiffnesses, as follows:

(a) A factoro hall 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.

(b) An additional factor, s, 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, 15 shall be defined as follows (see Section
I1.5 for the definition of 1, for composite members).

(1) When o.P;/Pys < 0.5
=10 (C2-2a)

(2) When oP/Pys > 0.5
T = 40P/ Pyg) [1- (0LP;/Ps)] (C2-2b)

AISC
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The analysis shall include all loads that affect the
stability of the structureor of any of its
components, including loads on members that do not
provide stability. Analysis shall be conducted for either:

a) The LRFD load combinations with the results used
directly to obtain the required strengths, or

b) 1.6 times the ASD load combinations with the
results divided by 1.6 to obtain the required strengths.

ADM
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ETHERE (FEEDRHE) -

1 M S HEMTERKEREAENL.0, SISBAFINERTIINF1.0

2T EKERHEL.ONRESHEHGE, miHYEEH/SHiHEEHRTTE
REZRHNFZBORFMN (PNSEMHEE: Ky=Kz=1.0,Kt=2.0),

k=1.0 I“—-“l
k=1.0 H—-:I
An example of an effective length factor £ less than 1 is
k=07 e ; ;
a member fixed at one end and with translation prevented at
=0 " the other end, for which £ is theoretically 0.7 and is usually
- W taken as 0.8 in practical cases.

Dlubal k=20 e —
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E.2 MEMBER BUCKLING

The nominal member buckling strength P,.is

Pow= Fud, (E.2-1)
where
LIMIT Slenderness
STATE F. Limits
yielding r B~
(53 )\‘ = l
= D, 1
. ’ C -\ B -F
inelastic (B — P A)(D,SS +0.15 =< ] C 9 <p<C,
buckling = D,
- 0.85°E

elastic
buckiing 22 r=C.

h = greatest column slendemess determined from

Sections E.2.1 and E2.2.

E 2.1 Flexural Buckling

For flexural buckling, A is the largest slenderness
kL/r of the column. The effective length factor k for
calculating column slenderness kL/r shall be determined us-
ing Section C.3.

E.2.2 Torsional and Flexural-Torsional Buckling

For torsional or flexural-torsional buckling,

E
A= ﬂ\[; (E2-3)

where F, is the elastic buckling stress determined by
analysis or as follows:

a) For doubly symmetric members:

Fi= [ B 5 ). 1 (E2-4)
kL) I+1,

b) For singly symmetric members where y is the axis of
symmetry:

N 4F F . H
Fo=|22 =l fl-—o =" (E2-5)
2H (ﬁ\ + E.:)_

¢) For unsymmetric members, F, is the lowest root of the
cubic equation:

F - F)E-F)F.~F.)
—FXF. —F)x, I = FAF. - F)(.Ir,p=0  (E2-6)
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— *mgﬁmgl‘@- EE : EE*@ 1¢ B.5.4.2 Flat Elements Supported on

The stress F, corresponding to the uniform compressive
strength of flat elements supported on both edges is:

R/ FREREM / R - B E e ER:

b/t Limits
E.3.1 Weighted Average Method »oB-F,
3 g g yielding F, b/t<h, Y en
The weighted average local buckling strength is %
3 L inelastic
i=] i=1
A k,./BE kB,
where gﬁ::ding =N T8 b/t=n, ho= —L-
" ; . , 16b/1 1.6D,
F.; = local buckling stress of element i determined
using Sections B.5.4.1 through B.5.4.5.
A; = area of element /
Slendemess Slenderness
LY 74 N . == s A H y S
DIRPISE: BEESMREMEMEIFC! wrswe TR
inelastic P
E.3.2 Direct Strength Method buckling BTy Maley=h
As an alternate to Section E.3.1, the local buckling alstio k,BE x kB
strength of a shape composed of flat elements shall be buckling % ez hop=—L
determined as: \ ’ D,
BB (E3-2) h, =T E
ne = I'c Ay = g F (B.5-11)
wikets Bolsdetsmiood isogsestion B30 F, = the elastic local buckling stress of the cross
section determined by analysis

Diubal BiEaEx: ARFEHERSRITHEIEEH
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O HEFR
[ Classification for axial force Elastic buckling #EEN Ehs HREFIADM| 2020
Element No. 1| Yielding
Elemert No. 2| Vielding o chlE Tube Thin-Walled

Element No. 3| Yielding

[, Blement No. 4| Inelastic buckling itk AT - B A7 -
iR LA 0618 ksi WS 28 - Rl yi[in] = [in] ¥ lin] z[in]
RN o 0612 ksi T -0.875 -1.405 -0500 -1.405
Support of element One edge 2 = -0.875 -1.067 -0.500 -1.067

R b 1750 in 3 Al -0.875 -0.829 0875 -0.829

BrEE t 0235 in 4 - -0.875 1273 0875 1.273
bt 8 45001 ksi Tob. B42 500 A 1155 0938 -0.751
R Do 0300 ksi 6 0875 -1.405 0500 -1.405
JERES (e 6142 — T 0.875 -1.067 0,500 -1.067
RSB R ki 0350 - & 0933 -0751 0938 1.155
ARPRAmbL M 6.659 -- s Al -0.933 -0.907 0938 -1.015
AR 2 12285 -- 10 -0.938 -1.118 0938 -1.320
At b/t 7435 - < no EN 0938 -0.907 0938 -1.014
Classification of element Inelastic buckling 12 E 0938 -1.118 0838 -1.320
Stress corresponding to unifor...  Fe 33835 ks

£ Element No. 5 | Vielding
HREN ox -0.618 ksi
FEREE o -0.618 ksi
Support of element Both edges
BRI b 1.906 in
ErEE t 0125 in
R By 45,001 ksi Tab.BA2
RS Dz 0300 ksi Tab.BA2
RS Co 6142 - Tab.B42
JEARRRE R ki 0350 -
AR RATEL M 20,810 -
ARIR-AEbL 2 277~ z
il b/t 15.247 - £
Classification of clement Yielding
Stress corresponding to unifor..  Fe 35,000 ksi

Element No. 6| Vielding
Element No. 7| Vielding
Elemert No. & | Elestic buckling
Element No. 9| Vielding

EEMEREE, REENT "RET
o] BRI B R AR S,
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E.4 INTERACTION BETWEEN MEMBER
BUCKLING AND LOCAL BUCKLING NS MBS R B W S D Fe/)y
If the elastic local buckling stress F. s less than the

member buckling stress F.. the nominal compressive ?H{I_‘FE(JE E}S\ij Fclﬁjt'fg:

strength of the member shall not exceed

Po= O'Siﬁ ; F, 2”,42 (E4-1) [’E’\% EBE EHHXYM::H#E EHH EI‘J ﬁ”gg °

where A = greatest column slenderness determined from
Sections E2.1 and E22
If the local buckling strength is determined using

Section E3.1. F, is the smallest elastic_loca(liezL:nkil:;ﬁ FeE{JH&{EEE%f%BE Ei"‘%ﬁ

by Table B.5.1. N
If the local buckling strength is determined using I%E;Go

Section E.3.2, F,1s the elastic local buckling stress of the

R i et by asalet
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F.3 LOCAL BUCKLING

The nominal flexural strength for the limit state of local
buckling M, = M, shall be determined by Section F.3.1.
FE3.2, or E33. Local buckling is not a limit state for wire,
rod, or bar.

F.3.1 Weighted Average Method

The nominal flexural strength for local buckling My,
shall be determined as

Hikl: MIRFEE
(AT RERIE &SI Z2H)

M,y =

where
F:_ =

i -1 sE fE FE B R

F.Licy+Fyl,lc,, (F3-1)

stress corresponding to the strength of an element
in uniform compression determined using
Sections B.5.4.1 through B.5.4.6. The strength of
stiffened elements shall not exceed the strength of
an intermediate stiffener or an edge stiffener.
stress correspondmg to the gkmgﬂmfan element
in flexural compression determined using Sections
B.5.5.1 through B.5.5.5.

distance from the centerline of a uniform
compression element to the cross section’s neutral
axis

distance from a flexural compression element’s
extreme compression fiber to the cross section’s
neutral axis

~ moment of inertia of the uniform stress elements

about the cross section’s neutral axis. These
elements include the elements in uniform
compression and the elements in uniform tension
and their edge or intermediate stiffeners.

moment of inertia al‘ﬂmﬂemmlmmpmssm
elements about the cross section’s neutral axis.
These elements include the elements in flexure

and their intermediate stiffeners.

B EEESR
£ Classification for major axis bending Yielding
Element No. 1| Flange | No compression
B Element No. 2| Flange | No compression
£ Element No. 3| Web | Vielding
HIREH on 12216 ksi =0
HIRE o -12216 ksi <0
Support of element Both edges
BB b 3760 in
BaER t 0190 in
R B 66.824 ksi Tab.BA2
R Dix 0666 ksi Tab.B42
s Cor 66.92 - Tab.BA2
R A ket 0500 - Tab.BA3
fizt] 3 1880 in B.55.1
E2) 3 1880 in B.55.1
A m 065 - B.55.1
TR AL M 33103 B.551
BIREARLL X 77216 B.55.1
AR bit 19.789 <k BSSA
Classifieation of element slding 8551
feivs gt lersilvaal Fy 52500 ksi B5.5.1
7 Eement No. 4] Flange | Visiding
ool on -16.244 ksi <0
IR o 16244 ksi <0
One edge
b 1355 in
t 0320 in
By 45001 ks Tab.BA2
D, 0300 ksi Tab.BA2
= 6142 - Tab.BA2
ks 0350 - Tab.BA3
M 6659 - 8541
x 10487 - B541
bit ama <k B34
Classification of element. slding 8541
Stress corresponding to uniform compressive ... CEVE]
s I
e
Mapy = Fo - — b ——
Ce Cew
. 12.284in" . 1616in*
= 35.000ksi -+ ————— + 52500ksi - ———
2.3400n 2.180in
= 1B.55kipft

~,
’
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F.3.2 Direct Strength Method
The nominal flexural strength for local buckling M,

shall be determined as

LIMIT
STATE

Slenderness

My )\eq Limits

yielding M, Mgsh 5 BFs
1 Dp

inelastic wES, | (A~ 2N)

buckf'ing np_ np_ 2 = (é ¥ }\ ) }\[ < }\(q < }\2
P P L
S k,ANBE
post- xc 2 o _
buckling L Ay =2 M=C,
e

'y y =
where A, =1

Hik2: BEREL

(EFBHAERIE FEtR RIS EERAS)

RHSHER B UEMETHEE

Ny

HHISHE FF4100 | ADM | 2020

HEBIE 6061-T6-B308 (Std Structural Profile) | ADM 2020
FEEE AWSx3TO[ADM2020  EHF
S FARHE Local buckling | Bending about y-axis acc. to F3
vl P 0.019 kip BB
o 7
52 5 s t:z RELY Moy = min(Z BB S R U SR r2
RERHE T 0.0 kipin e} = min(6.310in’ - 35.000ksi, 1.5 - 5.560in® - 35.000ksi, 15 - 5580in
T My -90.3 kipin = i
=iE Mz 0.0 kipin v < T
i B, — Foy Fa2
o EESS AL = SRS
Bl Classification for major axis bending Yielding T
Element No. 1 | Flange | No compression = et
lement No. 2 | Flange | No compression
Element No. 3 | Web | Yielding = 325
=l Elemnent Mo. 4 | Flange | Yielding, M o= G F3z
IR o 1624 ksi <0
KR o 16.244 ksi <0 23
Support of element One edge Moy SN
B b 1.355 in
2REE t 0320 in oy =Wy Fa2
TE By 45001 ksi Tob.B42 e ~ 1840kiht
= Ds 0300 ksi Teb.B.A2
JEHHE: [= 6142 Tab.BA2 " Moy Fl
JERERIE AT ey 0350 Teb.B.A3 o A o
PR ARk . BS54 18.40kipft
RIR L BS54 = e
380 30 R ARG 1) o Tab. B.5.1 B
SRt sk BS546 1115 kipft
Classification of element B546 Mey 3
Stress corresponding to uniform compressive st.. Fc 35.000 ksi B54.6 i i Many
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O #iEER
- Classification for major axis bending Vielding
Element No. 1 | Flange | No compression
Element No. 2 | Flange | No compression

F.3.3 Limiting Element Method S - s 0

FIREED az 12216 ksi <0
Support of element Both edges
The nominal flexural strength for local buckling M, %Eg . o1 in
. . _— . = Bor 66.824 ksi Tab. BA.2
shall be determined by limiting the stress in any element to - = o peniz
- . - JEEH SR R ki 0.500 -- Tab.B.43
the local buckling stress of that element, determined in ac- = ‘ . a0 i £351
cordance with Sections B.5.4.1 through B.54.5and B5.5.1 o = e b
through B.5.54. Sa o I o i
Classification of element elding B.5.5.1
BT A 8551

2l..Element Mo, 4| Flange | Yielding

i3 [RBERYE (RH) & I
- ~ ~ BrEE b 1355 in
(REE—MREEHFIAAEEEH) y oo

JEiES Dg 0.300 ksi Tab. B.42
RS G 6142 - Tab. B42
il =il e ki 0350 - Tab. B43
AR -RAm b 6.650 - B.5.4.1
= . i PR EAAR X 10487 - BS54
Mnlb.y Sw n [F,: ! Fh } Rl b/t 4234 - £k B5AT
= : ¥ ; Classification of element elding B.54.1
— 5.580in? - min {35.000 ksi, 52.500 ksi) Stress comesponding to uniferm compressive . [ Fo 35000 ksi B54.1

= 16.27 kipft
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F.4 LATERAL-TORSIONAL BUCKLING

For the limit state of lateral-torsional buckling, the nomi-
nal flexural strength M, = M,,,,, where:

LIMIT Mo SLENDERNESS
STATE LIMITS

2
Inela.StIC 7‘" n _EKS.W.'
buckling an[l- C_,]+C—-? A<C,
glastic " .
buckling w2 ES,. [\ A=C,

for lateral-torsional buckling about an axis designated as
the x-axis.

To determine the lateral-torsional buckling slenderness
A use Sections F.4.2.1 through F4.2.5. If more than one

i -1 sE R FE B F A

F.4.2.1 Shapes Symmetric About the Bending Axis

The slendermess for shapes symmetric about the
bending axis is

Lﬁz
A= [ (F4-3)
rGy
F.4.2.3 Closed Shapes
For closed shapes, the slenderness is
23 || Lﬂ‘gxc ~
Y= s VCWIF? (F4-6)

F.4.2 4 Rectangular Bars

For rectangular bars, the slenderness is

pe =2 [d—T" (F47)
t \C ’

b
where
d = dimension of the bar in the plane of flexure

t = dimension of the bar perpendicular to the plane
of flexure

HF4.2. 5iBRAATVES R

1AW 5370 ] ADM 2020
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where
The y-axis is the centroidal symmetry or principal axis
F42.5 Any Shape such that the tension flange has a positive y coordinate and
bending is about the x-axis. The origin of the coordinate
For any shape symmetric or unsymmetric about system is the intersection of the principal axes.
the bending axis the slendgrness is:
b ! U= Cigo+ Cp2 (EA-10)
ES,.
= (F4-8) Cy and Ca:
C M a) If no transverse loads are applied between the ends of

h M h bt 1 I : i il the unbraced segment C; =0 and C, = 1.
where . is the elastic lateral-torsiona uckiing b) If transverse loads are applied between the ends of

moment for a laterally unbraced span subjected to uniform the unbraced segment C, and C, shall be taken as 0.5 or
bending determined by analysis or as: determined by rational analysis.

go = distance from the shear center to the point of
application of the load; g, is positive when the load acts

JIEEIV 5 0_038_][,] 5 ) away from the shear center and negative when the load acts
e = L2 —|U+ U+ I—) E I_“ (F4-9) towards the shear center. If there is no transverse load (pure
b ¥ ¥ moment cases) go=0.

1 3 P
= —| [y dA+[yx"dA|-2y, (F4-11)
P

KRBT AIUTEANY, SRIETESHES /a8l AR/ SXEAFREREAKE (Cbfl
el URVITE) . “’ﬁ%ﬂ?/*ﬁmﬁ PRITIHITIEM DT ERERIE RIXLEEZE (KERDIR
1¢FE’JFF?J=‘E DT ABESRELTBIEE)
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Lateral-torsional buckling | Bending about y-axis acc. to F4
Lateral-torsional buckling:
Mo = aq s Moo
= 3.70 - 2364 kip
= 28.67 kipft
5
L= - fi,[
Voo,
{10100.000 ksi - 1.221
= me g
Y 28.67 kipft
= 18.805
r 1 o3
My = min(Z, - Fy, 15 - S5 « Fy, 15 - Sy« Fg)
= min(1.524in? - 35.000ksi, 1.5 - 1.140in? - 35.000ksi, 1.5 - 1.221in’ - 35.000 ksi)
= a.a4kipft
2 "
3 x) - E- k-5
Mows = Mgy - (1 ’_) | L}:—”‘
¢ (C)
H 1 ind
. - 10100.000 ksi - 18.805 - 1.221
~ asakipht - (1 18 sus) (r) si 3 in
65.67 (65.67)

= 3.84kipft
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F4.3 Interaction Between Local Buckling and
Lateral-Torsional Buckling

For open shapes:

a) whose flanges are flat elements in uniform compres-
sion supported on one edge and

b) for which the flange’s elastic buckling stress F, given
in Section B.5.6 is less than the lateral-torsional buckling
stress of the beam F, determined in accordance with Section
F4, the lateral-torsional buckling strength shall not exceed

1/3
2
n°F

Mil}]b = L Fe'zBS.u' (F4_ 13)

h

EalG

Interaction between local buckling and lateral-torsional buckling:

M
Forte = ——
Sy
 15.13kipft
5.580in?
= 32.541ksi
Fe = Foite

Interaction does not need to be checked.

F.4

som

Interaction between local buckling and lateral-torsional buckling:
Section haslno flanges in uniform compression supported on ane edge]

~,
’
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- X4 1R{E-Rsection

TR BIRTTSHh:

® SEEFEE (f8//28%F) o EEEEME (BHERL/AF)
® (FFRMIME o FAEABMIRTE
® LEEARRMNIRETH ® LEEARRMNIETMH
o IHHENAHISIHEREERHN (RIREHA) o HIEFIEIMIFHEELERE
o WIENIRM (element) o —RFRAENRML (element) |
}ﬂﬁfgﬁg J 1.183 ?n: O ik . .
= | j- ; 2
i EmiEe St 0.909 in? &
~ zangcenm i BuRdmciinag i
o RIRTALGAY L3 w A1 inf ¥ ; e e g o i o
P W el e e e a0
- — Sn=t! IR max . ind

o TaeeL




- X4 1R{E-Rsection

—
L]
JC .
Bf EEEhR = & ik ls) e A | ADM| 2020
BE tbhiE 5 - Aluminiumprofil
A 4T - i
WS 2 - Rilt yilin] =z [in]
A 0183 1556
2 AR -0.850 -1.241
3 AR 0.850 -1.241
4 AR -0.183. -1.351

)

BIRTTE+ENRM
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