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Bolts
» bolted steel connections
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Connections

* needed fto:
— Ssupport beams by columns
— connect truss members
— splice beams or columns

* transfer load

* Subjected to
— tension or compression
— shear
— bending
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Welds
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(b} Moment connection (rigid framic).
M = Moment due to beaim bending
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welded steel connections
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Bolts

* types -

— materials F’EE
* high strength
» A307, A325, A490

— location of threads
* included - N
» excluded - X

— friction or bearing (SC)
* always tightened
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Bolts
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* rarely fail in bearing

» holes considered 1/8” larger
« shear & tension R
Ra S é Ru S ¢an

— single shear or tension

¢ =0.75

Rn :FnAb

— double shear

R =F 24,
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Bolted Connection Design
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» considerations
— bearing stress
* yielding
— Shear stress
* single & double
— member
* rupture

J shear
ﬂ}\— Tension
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Bolts

» bearing R < R,

— deformation is concern

R =1.2LtF, <2.4dtF,
— deformation isn’t concern

R =1.5LtF, <3.0dtF,

— long slotted holes
=1.0LtF, <2.0dtF,

L.— clear length to edge or next hole (ex. 114", 3”)
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Welded Connection Design

Bolts

=

» considerations
— Shear stress
— yielding
— rupture

/ tension

shear

(wrelded connection) J

(&) ©
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Welded Connection Design

» weld terms
— butt weld LT
_filet weld .
— plug weld
— throat

« field welding

» shop welding

~FlLET WELP
“PLUE WELD

k) siNgLE_VEE
GqRaeVE TPINT

(AISC - Steel Structures of the Everyday)
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Welded Connection Design

Welded Connection Design

* weld process
— melting of material
— melted filler - electrode
— shielding gas / flux
— potential defects

* weld materials

— E60XX

— E70XX
Fexy = 70 ksi
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Welded Connection Design

THEGAT= 127 » NELD Si2E

s minimum /e

— table e

s maximum [
— material thickness ( to 74”)
—1/16” less
TABLE J2 4

* min. length

Minimum Size of Fillet Welds

+ shear failure assumed S

| [ “""EVEH?TW;HAL
* throat e
—T=0.707 x weld size T e
* area PR
—A =T x length of weld

» weld metal generally

Pl
stronger than base
— ; 5
metal (ex. F, = 50 ksi) S B
N e M \ .mf‘FﬁzNFﬁF-b?W‘EH'T
- X y;\'
THeeTe 107 % M;\.U 5|28
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Welded Connection Design

Materia o Minimum Size of
. . icker P . (mm} Fillet Weld[a] in. (mm)
— 4 x size min.
| e (5)
| L6}
> 1 V ” be (8)
—_ = [a]L st be used.
2 18] Se¢ Seciio '
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. shear R < R%} R <gR
§=0.75

R, =0.6Fy, Tl = SI

area
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Framed Beam Connections

» angles
— bolted
— welded

maximum length
for angles
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Framed Beam Conne #::5s-
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flanges
conhhection connected
at web only (polted wep
(flanges not connsction
connected) to facilitate

erection only)

SHEAR CONNECTION MOMENT CONNECTION

125

| n bolts

| at 5"
|.25"

e
4 ©
(&)
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Table 10-1 (continued)
All-Bolted Double-Angle

LIPS
£ F, =36 ksi Connections

g
Bolts

* tables for standard
bolt sizes & spacings

e # bolts

 bolt diameter, angle

leg thickness

» bearing on
beam web
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Framed Beam Connections

* terms
— coping
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(AISC - Steel Structures of the Everyday)
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Framed Beam Connections
* welded example (shear)
(AISC - Steel Structures of the Everyday)
Steel Bolts & Welding 20 Foundations Structures F2008abn

ARCH 331

Lecture 21



Framed Beam Connections

Framed Beam Connections

» welded moment example
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Framed Beam Connections

"

(AISC - Steel Structures of the Everyday)
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» welded/bolted moment example

(AISC - Steel Structures of the Everyday)
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Beam Connections

F2008abn

» welded/bolted moment example
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* LRFD provisions
— shear yielding
— Shear rupture
— block shear rupture
— tension yielding
— tension rupture
— local web buckling
— lateral torsional buckling
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J shear

A

tension

e
/@

shear

tensior

(welde d conmection) J
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Beam Connections $=0.75
R =0.6F,4, +U, F,A,<0.6F A, +UFA,

— where Uy is 1 for uniform tensile stress

Faguire 2-1. Block Swear Ruptare Linr Sare
(Photo by J_A Swanson and J Leon, conrtesy of
Creowgia fnsutute of Technologyl

Figure 2-14. Temsion Fracnee Limit Stawe
(Photo by JA. Swarson and K. Leon,
courtesy of Georgia Institure of Technology)

block shear rupture tension rupture
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Other Connections
» splices

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

» seated beam

» continuous
— beam to column
— beam to beam

=
= - -
-:r \ r \ l\ o=
I N —'=
— v
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Other Connections

* rigid frame knees i rame Endal Frame  Saserd
2, Rafter 4, Rake rafter &, Roof p
* gussets & joints

V

(AISC - Steel Structures of the Everyday)
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Other Connections

» base plates
— anchor bolts
— bearing on steel
— bending of plate
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