Table 2-9. Room Temperature Physical Properties, Annealed Condition

Specific Thermal
Initial Modulus of Thermal Conductivity Capacity at68 F
Elasticity Density at68 F (20 C) (20 C)
BTU/ BTU/
Type ksi MPa Ib/ft? kg/m? (hr-ft- F) W/ (m-K) {lb- F) J/(kg-K)
230400
S30403 28,000 193,000 4490 7200
531600
S31603 28,000 193,000 500 8000 87 15 - s00
S32101 ’
532304 298,000 200,000 485 7800
532205
517400 28,500 147,000 485 7800 9.2 16
Mote:

The data are taken from EM 10088, Stainless Steels—Part 1! List of Stainfess Steels (CEN, 2005d) apart from the values for the initial modulus of elasticity
which are taken from Bodler and Pressure Wessel Code, Section II: Matenals —Pert D Properties [Customarny) (ASME, 2010), with the valus for the

austenitic stainless steels rounded down to 28,000 ksi (193,000 MPa).

Paoissan's ratio can be taken as 0.3 and the shear modulus of elasticity, G, as 0.385E,
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Example 3—W-5hape Subject te Compression and Bi-Axial Bending

Fiven:

Drctermine if o %-ft-long WEx1S, laser fused, Type 531600 stainless steel secton in a symmetric braced frame has sufbciem

q;l;n:.ng;lh bax suprpaoT] Lhe |'|1||n-wmt_l; n;:quiﬂ,:n;l Hmnglh;ﬁ'

LEFIY ASDY
Feo = 100 kips L = 4 Kips
M., = 300 kip-f M, = 200 kap-in
M. = 300 kip-fi M, = 2.00 kip-fi

Assume the column has adegquate restraint o prevent Tteral-torsonal buckling,

Rolution:

Frimm Table 2-2 and Table 2-9, the moterial properties are ns follows:

Type 521600 stainless sieel
F,= M ksi
E =28 000 k=

Fromm AISC Maria! Table [-1 (AISC, 2000dE, the geometric properties are ag follows (assume these valwes are conservative for

a laser-fused section):

WEx16

A =474int
I, =321in?
I, =443 int
Z =117
# =33%in"
5, =220in"
ry o= 2.000n.

r, =057 in
B =403 in.

b =040 in.
5, =025 in.
d =628 00

i 558 in.

i =191

rr\-'

I

—L =495

2t

Check element slendernesy

Fiowm Table 3-2, for a rolled I-shaped section subject w major of minoer axis bending, an unstaffened compeession element, such

as the Aanges, may be considered compact if:

gl fermprgar: o bl o il Cornfrie
o b S i by il ARSC.
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cpaa ||2'.'I. [HHT k=i

N30 ks
< 10.1

-

==t = 448 < 1001, therefore the Hamge 15 compact,

I
roo2ey

The web of a l-shaped section 12 considered compact if®:

i{ 354 IE
nWE

354 ||EH-I!]'I:]'I} ksi

V30 ksi
<716

o 19,1 = T.6, therelore. the weh is compact.

.

For a stiffened element, the more stringent limit of a stiffened element subpect o a compression load (Table 5-1 ) governs over the
Tvrmit of & stiffencd element subject to flexune (Table 3-2);

i{L,EiF
F s
e
< |,24 I—_&cm Ekj.
V30 kai
<379

L = 379 therefore the section is nonslender under axial compression

[
Determine the available compressive strengih

From AISC Speeifearion Commentary Table C-A-T1, for a pieed-piased conditon, £ = 105 therefore, the slendemmess ratio is:

gp (10){9.00 )12 inf0)

r (L% in,
=12

Dretermime the applicable equation for critical stress, F o, from Section 3.3 as follows:

377 II E o377 128,000 ki sl
'I] P.. 30 ksi

= 113 = 112, therstore maosditeed ASC Specification Equation E3-2 from Section 5.3 appliss
&K

)
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~m[ 28,000 ksi)
fnzy
22.0 ksi

r [l
F, =[050% ].ﬁ; imodifed Spec. Eg, E3-2)

i km
0,502 0% ][Jﬂ ks

=117 ksa

The nominal compressive strength is:

Fo=F_ A, (aper, BEg, E3-11
= 11,7 ksi (4,74 05
=555 Kips
Fiown Section 5.1, the available compresaive strength is:
LRFI ASTH
b P = 555 kips) By _ 355 kips
= 500 kips £ 16T
= 33.2 kips

Determine the available fexural sirengih

For a compact section bent abour the majper axig, tee Limit stazes of vielding and Iateral-torsional buckling apply. This meober
was gaid 1o have adeguate restraing 1o prevent lateral-torsional buckling, therefore the limit state of yielding wall control. As
discussed in Section 6.2, the AISC Specification Section F2 applies to stainless steel, where the nominal fAexural sirength for
yielding is defined as Follows:
My = M, {$pee. Bg. F2-1)
= FZ,
= (ks 117 in. {12 in )
=203 kip-ft

From Section &1, the available flexural strength aboul the majpor axis is:

LRFD ASD
iy M, = 0080 29,3 kip-ft) My, 283 kip-h
= 36,4 kip-fi Lk 1.67
=175 kip it

At iscussed in Section 6.2, the ALSC Specifeation Section B applies o stunbess steel 1shaped members bent abowt their minor
axis and the limit sates of vielding and Aange local buckling apply; however, for sections with compact fanges the limit st of
Mange local buckling does not apply. The limit state of yvielding will conirel:
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M, F.Z, <168, {8pec. Eg, Fb-1)
{30 ksin3.3% in." /(12 in )
= §.4% kip-ft
L6F, 5, = 1.6{30 ksi}(2.20 in.*] {12 inst)
= &80 kip-it

Therefore, M, = 848 Kip-fi

From Scection §.1, the svailoble flexwral strength ahout the minor axis is:

LREFLY ASlE
$uM,, = 0.90]8 .48 kip-fi) Mu R4S kip-fi
= 7.63 kip-fi 0, 1.67
= 5.08 kip-fi

As discussed in Sectien 8.1_1, for doubly symmetric members subject to flexure and compression, the guidance in AISC Speci-
Siearion Section HLL 1 applies, Determine whether AISC Specificarion Equation HI-Ta or Equation HI-1hb is applicable in this

example:
LEFLY ANl
E__& R__PR
L Y [ A
_ AN Kips 4,71 kip:s
S0 kaps 331 kips
=140 <02 =1, 142 =2

Fromm AISC Specifieation Section H1, check the applicable intesaction Equation H1-1h, as follows:

LEFD ASD
5 | M , Mo <10 ~ | .. | AL <10
:-I'{'#-Pn ] '*'l'lMﬂ'\. ':'I.l-ﬂ‘fu_l I[Pu ;t,la.] .Hm Hb M... Ll,l.
700 kips N 3000 kip-fu N 1M kip-fi <10 470 kips N 200 kip-fi . 2. kip-fi <10
(500 kips) | 26.4 kip-ft  7.63 kip-ft 2{332kips) | 175 kip-it  5.08 kip-nt
0577 < 1.0 ok, 0579 1.0 ok,

Therefore, the W16 is adeguate.

Example 4—Channel Subject to Strong-Axis Bending
Caiven:

Dretermine the available Aexural and shear sirength of 2 C12:30 Tvpe 530400 ziainless sieel beam with a simple span of 30 i
Also, determine the deflection at midspan due to an unfactored dead load of 5 kips applied at the midpoint. The beam is Laterally
restrained an its midpeint. The seli-weight of the beam will be ignored for the purposes of this calculation,

Solution:

From Table 2-1 and Table 2-9, the material properties are as follows;

Thype 531600 stainless speel
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