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It turns out that very slender members are difficult to handle without inadvertent bending during fabrication, transportation, and erection. Experience has shown that
if you limit the slenderness (L/r) to 300 or less, then you are less likely to have problems handling the member.

— /) :
Also, recalling that this is not a strength based limit state, the limit state is the same for both LRFD and ASD. / o7 é € 7L ZL cr Sl d//”(j
Slenderness, as you will recall from your mechanics course, relates the ;?erall length of a member, "L", to its radius of gyration, "r". g

The limit state is written as: Ke Commewy M/dwj 4’ S /eﬁﬂ/(/
g \\) L/r <300 or L/(300r) < 1.00 I € é ey s

Where "r" is the least radius of gyration. "r" is a section property that equals the square root of the moment of inertia divided by the cross section area. Every member
has an "r'" for each of the of the principle axes.

Alrn N

A mandatory slenderness ratio is not specified for tension members. However,
American ]Tmtltut-_*\::’r\ﬁtvel Construction, Specification for Structural Steel Buildings

V\/I’é(l'a!ms

(AISC 360) Sec. 121 decommends a maximum slenderness ratio of
~ L/r =300 /G X U }’7‘//0
This limit is based on practical considerations for ease of handling during fabrication,

tr.'lnﬁpnrtnh'nn, and erection. It also reduces the J:l-nss-il:lilit}r of undesirable vibration or
!-:-I.‘:'IE.:II.:I-i.HH in service. This recommendation does not -r‘nppl'!,.l to rods and hanﬂurn.

Prepared by Eng Maged Kamel.
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Cﬂ g/g 70V, S oV CHAPTER D
DESIGN OF MEMBERS FOR TENSION

This chaprler apyplics Lo mroembers subject o axial Lenmsion.

~ D/l S Jerydernens Limil-ols o

The: chayprler is organizced as Follows:

-

E>1. Sloemndamrmae=s oamoaliaiiors
2 Fensile Stremgesih

I3, FTective MNMel Mren

I T Built-Uip Maomboers

1> oL Covmnomiesctios] laommbrers=

[ Fiwabaars

Ulser MNobe: Hor cases ol included i this chapler, the Following soctioms appdy:

= R3 11 MMembers subject Lo Fali e

= Clhapider H Members subject Lo combimed axial tension amd Mexoare

=-J3% Threadaed modads

- Jg 1 Comnpnecting clomentks in lensiore

= T4 3 Blaock shear rupilars: stremngith al and conmreciions of lension members
Di. SI.LENIDDERMNESS 1L.IMI'TATICENS

Thesre: is o e imErm slendoemess Timidl Foor mmesmbers in lenssiosr.

Ulser MNMote: Hor mermibers designed on the basis of tlepsion, the slenderness ratios,
LAy, preferably should not excoced 30, This suggestion does nol apply to rods or

Prepared by Bng Maged Kamel. 4/~ ( 300
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CHAPTER D
DESIGN OF hMEMBERS FOR TENSIOMN

T . E-FT7

This chapter applices o mewermbeers suabhjecied ey axial teresiaosm.

Th= chapter i=s orgmrnized as Followwr ==
> _ Slilenderme=s= 1 _imitatiasrms —“"/> D - ]

o> Ten=sile Strematin
™= Effectivwve IMNets SMaren
e BEoaift-1fp hMemmbaers
- J Fin-{omnmaected MhWMiemmiaaers
s Ervelbars
Hser MRMote: For cases o inc luaatedd om thics chapaoer, the folloswings sechiosres aspyprlises
- A 1 rMembeers sabjecbed o b oiee
- Chhapeesr H rMembeer=s sabjecied o combiamned axial pensiom arsd fesxceare
-, B Threassled roadd=
- Jf 1 Conmnmre-ciins clarmeeryi= im S r-sSior
- Jf. 3 BEilock =shear rupiares stremngeEth st end commeciions of tension mamaermbber=s
»m. SILFEMNIPERMSNESS TLIMVITT ST BRSNS
Theere is v masximnrurm: s=lendermes=s linmit For meermibers an erns oo

s MWodte: For mmembeer=s diesiomned omn the basis of tensioan, the s leraderme=ss ratio of
ity rmembeer as fabrnmocated -—aaken s thhe Fabricated lemesth oF thve mmsermnmbeer diiwiched
by the least racdins of gwratiomn of e section—preferabhiy shaoonld ot excesed [0
This sugaesticorn doess ot apypely o roecd=_
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For certain connection conlgurations, a scgmenl or “block™ of matenal at the end of
the member can lear oul. For example, the connection of the single-angle lension
member shown in Figure 3.21 15 susceplible o this phenomenon, called Block shear.
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3.5 BLOCK SHEAR =T

SEC L
For certain connection conligurations, a segmenl or “block™ of matenal at the end ol C A /’c’ r 2.5
the member can lear oul. For example, the connection of the single-angle ension 7°

member shown in Figure 3.21 15 susceplible 1o this phenomenon, called Block shear,

S Bloock Shear Ls o )
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For certain connection conligurations, a segmenl or “block™ of matenal at the end ol
the member can lear oul. For example, the connection of the single-angle ension
member shown in Figure 3.21 15 susceplible 1o this phenomenon, called Block shear,

Cm 2
9}96’)’ [JW’/[’

FIGURE 221
\I Crne
< - — _r—\_r\_L,r ——
Shesar
HI_“—F"—”—‘H rosS
— Tinsion

- ar e~
lhve;{é'jmﬁé the (ase afﬁﬁ-/z‘ aé_C ‘///é , —> [, Aﬁ-d o’OfZ /4

<'Z~——é——>.

/Qn _—:NOMMa(_ /8/062 SA(’ar‘ J/e/o//y,(j gffen(jﬂq 1::; m-';/:")“ \;
/Qn = 060@ /9@ + Pet E),U be 1 BZLEVM;{‘]

- 06ofy Agy + Apr . U foct

S Bloock Shear Ls o )




Core o Cane 2 /ib

Shewr raplure > AV T C\ 7t
//f/’) S/ or f”\/)m/e %/)ﬁf ," Te 1S/ oV )"//) fnre ' '

™ Wv\/\/
/4\;1\/-’~/£ % ¢ / per Liw /i E
%/)\/ Anv > /’L
Ry (0:6070). A,y + IO /"nqu/ Ky« @60F5 Agy + 0 Anf- Upg
/en/ < A’?z

7 en /‘/ulf//oéj 9 75 Nhich = 0. .75 ZXFD |

2-00

SD
FRn = (060 T0) Pnv + fy . Ans Uy ) < P26 Ty A5 +Fuhnt. 0,,)

~
~—_



where Uy, = 1.0 when {he tenston stress 15 uniform (angles, gussel plales, and mos
coped beams) and Uy, =(0.3 when (he lension stress 1s nonumilom. A nonuniformease. ¢/ 85 - 0 S
15 llustrated 1n the Commentary fo the Specification.

BB he=TFior LRFD), the resistance faclor @15 0.75, and for ASD, the safely factor Qs <2 . o
200, Recall that these are the factors used for the fracture—or rupfure—Timit state “
and block shear 15 a rupture limil state.

Although AISC Fquation J4-3 15 expressed in terms of bolled connections, block
shear can also occur 1n welded connections, espectally in gussel plates,

7S
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CHAPTER J

DESIGN OF CONNECTIONS
M

This chapter addresses conneciing elemenits, conneciors and Lthe alffected elements of con-
necied members nol subject o fatigue loads.

The chapler is organizcd as follows:

J1. Cieneral Provisions

3z, Welds jB 50 /fg

J3. Haolis and Threaded Pars —

Ja. AMecied BElements of Members and Connecting BElemaenls

J5. Iillers

Ji, splhces

JF. Boamng Strengih

JH. Column Bases and Bearnming on Conoerecie

Jo. Anchor Rods and Embedmenis

JIn Flampges and Webs with Concentrated Forces

Liser Mote: IF'or cases not included in this chapter, the following sccuons apply:

= Chapter K Avddivional Reguirements for HSS and Box-Section Conneclions
= Appendix 3 Fatigue

Prepared by Eng Maged Kamel,



'3.

Block Shear Strength

The available strength for the limit state of block shear ropture along a shear failure
path or paths and a perpendicolar tension fniluce path shall be determined as

Follows: /Df/ Lyv/ b
Hi:_m:.ﬂ‘ua“ + UpeFuAag < 0.60FAp + UppFuAm (14-5)
2 =075 (LRFI» (}=2.00({ASD)
whierne - -

Age = net area subject (o tension, in? I:m:r@y)e fin Jenglor
Where the tension stress s unilorm, LDpe= 1 where the lension stress 15 nonuniform,
“'b,lr = (L5.

User Node: Typical cases where Ly should be tnken equal (o 005 are illustrated in
the Commentary.
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(b)) For shear rupiure of the element

R, = 0.60F A, (14-4)
¢ = 075 (LRFD) € = 2 (M) { ASDD)
where
A e = net area subjected o shear, in.< (mme )
3. Block Shear Strength

The available strength for the limit state of block shear rupture along a shear failure
path or paths and a perpendicular tension failure path shall be determined as follows:

R, = 060F, A, + L FoA, =060F A, + U F,A, (J4-5) —é/>

th =075 (LRFID) £ = 2 (M) £ ASD)
w here
Ay = et area subjected to tension, in. T (mm<y
Whers the tfension stress is uniform, Ly, = 1; where the tension stress is nonund formm,
A

User Mote: Typical cases where Uy, should be taken as equal to 0.5 are illustrated
in the Commentary.

Prepared by Eng Maged Kamel.
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