Note: Fy = spocified mintmum yleld stress; F, < specified mintmum tensile strength
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fi Steel Type

: ASTM

I Shape Designation F. ksl F, ksl
i Wide flanged beams AS92 hO-66  6h

: Miscellaneous beams A36 36 H8-80
f Standard beams A3B 36 HE-80
: Bearing piles AST2 Gr. B0 50 65

f Standard channels A3E 36 58-80
: Miscellaneous channels A36 36 HE-H0
i Angles A36 36 58-80
: Ts cut from W-shapes A992 50-65 | 65

i Ts cut from M-shapes A36 36 58-80
: Ts cut from S-shapes A6 % 5880
) Hollow structural sections, rectangular | AS00 Gr. B 46 h8

: Hollow structural sections, square AS00 Gr. B 46 H8

fi Hollow structural sections, round ABDO Gr. B 42 58

: Pipe A53 Gr, B 35 60
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i
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i
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f




Early editions of the LRFD Specification defined the exponent of Equation E3-2 1 2 ZC = OSC&/ a s
slightly different form that makes the presentation a bit ssmpler. If 2 new term 15 defined such that ro é,/' ) b 0 Z,{/\/ e )
, £ (LVE —
YR A e 3 V4
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e =T =
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becomes bt Lo 4 V_E,
o=l 2 s L1V e £
wV\E 1 N /’E - 7N [ (Z-’: ) - -
i < ~7/£/’—‘
By substituting Iﬁ=ﬂ/ﬁ,thecriticalﬂemralbuckling stress for 1, £1.5 becomes % —/gy >
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EXAMPLE 5.10 Goal: Determine the available strength of a compression member with a slender i
Strength of web. :
Column with B
Slender Elements Given:  Usea W16x26 as a column with L, = 5.0 fi. :
So lutioy /1990 g5 Fy-50 ks :
@J\/V\Cﬁfck Colump w he /w/ > Eleotre
XL_ L )/nf/m}w:

=2 = 47/W7 = 4.7/ 29000 - /3.4% i

W i

Fram Joble )| Foy wigx 26 1 E

/ 3 A—— L —X :

| c/ 5.00 FT / /.12 mCh :
@g Ley . 5(10) . 5357 = gelaste Y |
1 J 17 PeelbyEgMagdKamd. /)3 42



Table 1-1 (continued)

!
I W-Sha
N i = Pos ﬁ - /.
l X t. Dimensions ﬁ)/t _/ : Cj 7 l{g
& | 2z chT
Web Flange Distance
ool I I il 3 el e o o I B =
in?® n. in, in. in. n. in. n. in. in. in.
W16x31° | 9131159 1575102750 e | s | 5.53| 5% (0440 s |0.842(1% | ¥ [13%] 3%
x26* 788»15.7 15%00.250] Y« | " | 550 5% 0.345V Yo 1074710 | % [13%] 3%

* Shape s slender for compression with £, =50k,

¥ The actual size, combination and orentation of fastener components should be compared with the geometry of the cross sechion

10 engure compatdilty

* Flange thickness greater than 2 in. Special requirements may apply per AISC Specification Section A3 1¢.
\/ * Shape does not meed the AL, limit for shear in AISC Specification Section G2.1(a) with £, = 50 ksi.

N, Eh 7(00‘5/70 e C

W 14 % 26

S/}ofg /¢ S/ewp/er
' /%r Ci)m/9fml'ow



Table 1-1 (continued) W ‘
W-Shapes d:/S hz il

L 2 &R &R &R &8 & & &R &R &R & B &R &8 &R & B & &R &B &2 B &R &R &R &8 & B &R &8 _§B B _§ ]
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i

1

g

1

i

1

I

Properties :

f,}/ _ //2 /,/7 Ch W18-W16 E

;.:“,.. “mm"’:' Axis X-X Axis Y-Y -l Properties E
sl B BT > 121 2 i s | r | 2 J Cw |
/1t 24 [ in* in? in, in? in* in’ n. in* in, n, in* in® :
3| 6280516 | 375 | 472|641 540 124 | 440117 708 1420155 | o041 730 I
=2 797(568 | 301 | 384 | 626 42| 05| 349/1.12| 548 1.38[154 | 0262| 65 |
i

W / I

2¢F I

Nt = 5680 :
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ngwd sectors, b t ! D«Eil::u mw Lning Widh4o Tickness Rdo| Examples :

ates projectn b ' B A !

fmm mﬂ ||5hgpw f b%t ﬁ | - Ratlo | (nonslender  sender) :
sactions; outstandin

legs ofpas o 9 ot '155\(@ LS Websordow | bt w/E E

angles connected f f Lf bly symmetric . “YF, I

with continuous b I-shaped sec- g

contact, flanges o lions & i

Ehm];] arﬂj f \X Uh ﬁ | channenl:1 :

E flanges of tees ‘ :

From 75yt - from Zible A _s6.80 |

5/479? = ’zé'~0‘§0/ %_ \, J-1 L l

— . B

7 ¢ S €Cf/01/) / / . _/_) ‘ = ]

! B -13-49 Aelzy) 14 7 =/ A5 2

_— SV

of (5/6 Toble B4le | plry~s = =3<45 !

2L ’ '

Non-Slender f] Slender 5 i
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/
(a) For uniformly compressed slender elements, with ?— >1.49 \/ E except flanges of
square and rectangular sections of uniform thickness:




/
(a) For uniformly compressed slender elements, with ?— >1.49 \/ E except flanges of
square and rectangular sections of uniform thickness:

_ E 034 |E
- be =192t |—|1——— |— |<b -17
Z '\/;[ (b/r)\j;] Er-1)




(a) For uniformly compressed slender elements, with . 21 .49\/ ? except flanges of

¢
we s

square and rectangular sections of uniform thickness:

7

(E 0.34 (E =
be =192t [—|1-—— |= |<b (E7-17
: f[ (b/1) f] !

4 do E
+5$\~_+i—-0 /Y7 E; 23 g0 O /(S/ é ! é_‘f] E
1’)]/ |S-7 L/: A/Web ; s E

J, /; ‘%Cf: 4ﬁ§6 A i

ﬁﬁa/ . C/vz%df’ﬁ b /- 2] —'—50/‘g0 :
4 z 5.2 S :
c15.7-2(6747) :

km/: VA4 SR A | :
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(a) For uniformly compressed slender elements, with ?— 21 .49\/ E except flanges of
square and rectangular sections of uniform thickness:

(E 0.34 (
be =1.92 Jes—— A" 1€} (E7-17
: f[ (b/1) f] !

é@i /SZ OZS) 27&0/0 r/_égl‘f 29(’)(90
% é 40-S¢ | 583 FO- Sé
- _ )2 425 [ 0. 8395
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E7. MEMBERS WITH SLENDER ELEMENTS

This section applies to slender-element compression members, as defined in Section
B4.1 for elements in uniform compression.

The nominal compressive sirength, F,. shall be the lowest value based on the applicable
limit states of flexural buckling . torsional buckling, and flexural-iorsional buckling.

Fu= FerAyg (E7-1)

The critvcal srress, . shall be determmiamned as folloswsr=:

: p—
(a) When L = 4 71 £ Q_ 225]
{é'.lr—
., = ] oass =, (ET7-2)
(b) When ~2 . 4 71 = E:-r_'nr > - 1_25]
”~ Ll T
Fo, — O 8BTTF. (ET-3)

o = elastic fucklfineg srress  calculated usings Equations E3 -4 and B4 -4 for dowmb iy
swrmmeetric meermnbers . Egquations ES3 - and E4-5 for singly symmsseiric mrssS -
bers. and Eguarion E-4 -9 for unsymneeiric maembers  except for single angles
weith f0r = 20 wilhvere Ao is calculared using Equarion E3--4 k=i (MMPa)

ne=t reducrion factor accountimes for all slender compression elements:

1.0 for memibers withoot slender elements . as definmed in Section BA 1 | for
elements in uniform CompPre ssicere

Cr x, for members withh sfenderr-elfemeernry secricrrs.,. as defimed i Sectionm

1 3 npluuw v, W RV LILNI)

S e S S N P S —.-



//5ﬁ0 Ié@fﬁj/&w @:/
/)g/?/ . 423 inck” /”)@:7;668%1
for = 40.S6 A5
LRR - p Ag(for) € -
0.9 [755)(40 SO~ 2 o #p4

ASD - L Sefy (Jer)§
e // L (762)(%0 55)0)*”%2



Prepared by Eng.Maged Kamel.



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15

