Connections

* needed to: i)
— support beams by columns ][J;

— connect truss members
— splice beams or columns
() Framed beant (shear} connection.

« transfer load o= i - s

 subjected to P e
— tension or compression

steel construction: e )

& "‘i;aw"reu HoL8s

bolts & tension members ~bending i
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Bolts Bolts
* bolted steel connections i * types R

—materials & e “'_\_Cjﬁ' _z
* high strength =

- A307, A325, A492 TR

— location of threads -
uT
L] InClUded T = tensile force T Thieadsamortion
"~ coiiant o Hiction
(] eXCIuded B T Free body
uT plate 8 i

—

— friction or bearing
« always tightened réﬁ
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Bolted Connection Design Bolts

 considerations « rarely fail in bearing

} o .
— bearing stress Q “Zl  holes considered 1/8” larger
* yielding N i * shear & tension Rn
— shear stress Ra < @) Ru < ¢v Rn
. !
* single & double

— single shear or tension ¢, =0.75

— member e
* rupture Pt };/ [ cENTER FATe Rn — anb
S i : 72 fTFPEAF-IHQ' STREESS _ dOUble shear

g\\ Rn = FnZAb
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Bolts Bolts
|

| | e bearng W) R, <Fl) R <R
e A e I B R ¢=0.75
— deformation is concern
R, =1.2LtF, <2.4dtF,
— deformation isn’t concern
R, =15LtF, <3.0dtF,

— long slotted holes

R, =1.0LtF, <2.0dtF,

L.— clear length to edge or next hole (ex. 1747, 3)
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Bolts

Tension Members

Table 7-5 —
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Effective Net Area
* likely path to “rip” across
 bolts divide transferred force too

steel members can
have holes

reduced area

An Ag Aof all holes +t2

increased stress

g (AISC - Steel Structures of the Everyday)
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Tension Members

« shear lag A <AU

* |imit states

I-J /
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for failure é u ¢t n
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2. rupture* @ =0.75 P, = Fu'Ab

A, - gross area
A, - effective net area
(holes 3/16” + d)

F, = the tensile strength
of the steel (ultimate)
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Framed Beam Connections

at web only

(bolted web

« angles C o comestion o

(flanges not
connected)

— bolted
—welded

t

connection
to facilitate
erection only)

L SHEAR CGNNECTION MOMENT CONNECTION
—4
T | 125
1 | n bolts
L
{— maximum length 1 | at 3"
for angles { |
J | 125"
ke
. (@
(b)
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?’v =S50kl Table 10-1 (continued) 3
f=6ksi|  All-Bolted Double-Angle  “/4-in.
Bolts

Framed Beam Conne s o

W24,21,18, 16

iz
P
FERE]

 tables for

%54

standard bolt

sizes & spacings
* # bolts .

5?332‘3333@35

3

* bolt diameter,
angle leg
thickness

» bearing on

beam web
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Framed Beam Connections

* terms
— coping

pr—— PP I Uﬁg_g_,ﬁ BEAM WER
/ | T AMGLE
[wm«t T 1T AR
I | AL b TEINGLE SHEARS
i T DevLE HeAR.

— FLargE FILLET

e BEAM FLANGE
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Beam Connections

* LRFD provisions
— shear yielding
— shear rupture
— block shear rupture
— tension yielding |
— tension rupture % /““
— local web buckling .
— lateral torsional buckling o

(welde d conmection) J
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Beam Connections ¢ =0.75 Other Bolted Connections
R =0.6F A +U, F,A <06F A +U,F A, * truss gussets

yitgy
— where U, is 1 for uniform tensile stress e base plates

The Royal Ontario Museum Toronto . Canada
Daniel Libeskind
(AISC - Steel Structures of the Everyday)

Figure 2-1. Block Shear Rupture Linut Siate
(Photo by J.A. Swanson and R. Leon, courtesy of
Geargia Instinute of Technology)

ension Fracowe Limit Sate
wanson and R. Leon.
conrtesy of Georgia Institute of Technology)

block shear rupture tension rupture
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