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Connections

Åneeded to:

ïsupport beams by columns

ïconnect truss members

ïsplice beams or columns

Åtransfer load

Åsubjected to

ïtension or compression

ïshear

ïbending
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Bolts

Åbolted steel connections

(AISC - Steel Structures of the Everyday)

http://courses.civil.ualberta.ca
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Welds

Åwelded steel connections

http://courses.civil.ualberta.ca
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Bolts

Åtypes

ïmaterials

Åhigh strength

ÅA307, A325, A490

ïlocation of threads

Åincluded - N

Åexcluded - X

ïfriction or bearing (SC)

Åalways tightened
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Bolted Connection Design

Åconsiderations

ïbearing stress

Åyielding

ïshear stress

Åsingle & double

ïmember

Årupture 
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Bolts

Årarely fail in bearing

Åholes considered 1/8ò larger 

Åshear & tension

ïsingle shear or tension

ïdouble shear
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Bolts
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Bolts

Åbearing

ïdeformation is concern

ïdeformation isnôt concern

ïlong slotted holes

Lcïclear length to edge or next hole (ex. 1ıò, 3ò)
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Bolts
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Welded Connection Design

Åconsiderations

ïshear stress

ïyielding

ïrupture
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Welded Connection Design

Åweld terms

ïbutt weld

ïfillet weld

ïplug weld

ïthroat

Åfield welding

Åshop welding

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

Åweld process

ïmelting of material 

ïmelted filler - electrode

ïshielding gas / flux

ïpotential defects

Åweld materials

ïE60XX

ïE70XX

FEXX = 70 ksi
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Welded Connection Design

Åshear failure assumed

Åthroat

ïT = 0.707 x weld size

Åarea

ïA = T x  length of weld

Åweld metal generally 
stronger than base 
metal (ex. Fy = 50 ksi)
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Welded Connection Design

Åminimum

ïtable

Åmaximum

ïmaterial thickness ( to ıò)

ï1/16ò less

Åmin. length

ï4 x size min.

ïÓ 1 İò

Steel Bolts & Welding 15

Lecture 18

Architectural Structures

ARCH 331

 

Su2011abn

Welded Connection Design

Åshear

ïtable for fS
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Framed Beam Connections

Åangles

ïbolted

ïwelded
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Framed Beam Connections

Återms

ïcoping

(AISC - Steel Structures of the Everyday)
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Framed Beam Connections

Åtables for standard bolt sizes & spacings

Å# bolts 

Åbolt diameter, 

angle leg thickness

Åbearing on 

beam web
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Framed Beam Connections

Åwelded example (shear)

(AISC - Steel Structures of the Everyday)
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Framed Beam Connections

Åwelded moment example

(AISC - Steel Structures of the Everyday)
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Framed Beam Connections

Åwelded/bolted moment example

(AISC - Steel Structures of the Everyday)
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Framed Beam Connections

Åwelded/bolted moment example

(AISC - Steel Structures of the Everyday)
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Beam Connections

ÅLRFD provisions

ïshear yielding

ïshear rupture

ïblock shear rupture

ïtension yielding

ïtension rupture

ïlocal web buckling

ïlateral torsional buckling
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Beam Connections

ïwhere Ubs is 1 for uniform tensile stress

Steel Bolts & Welding 25

Lecture 18

Architectural Structures

ARCH 331

750.=f

block shear rupture tension rupture

ntubsgvyntubsnvun AFUAF.AFUAF.R +¢+= 6060

 

F2008abnSteel Bolts & Welding 26

Lecture 21

Architectural Structures 

ARCH 331

Other Connections

Åseated beam

Åcontinuous

ïbeam to column

ïbeam to beam

 

  


