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All connections have a certain amount of rigidity
Simple connections (A above) have some rigidity, but are assumed tobe
free to rotate
Partially-Restrained moment connections (B and Cabove) are designed
to be semi-rigid
Fully-Restrained moment connections (D and E above) are designed to
be fully rigid
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= SidsPlate®
+ Glofted Web™

Two common connoctions that do not moet the SMF reguircments are:

= Double Spit Tee [DST)
o Weldod Unroinforced Flangeog with Belted Web WLE-E).
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Block Shear Rupture

Bolt Bearing

Bolt Shear

Bolt Tension Fraclure

Concentrated Forces

Flexural Yielding

Frying Action

Shear Yielding and 2hear Ruplure
Tension Ruptura

Whilmore Section Yielding  Buckling

a) Fillat wald =trength
b) Effective width in Fillet weld

c) Minimum size, 1, of fillet welds ) Groove weld strength
d) Base matal rupture strength ) Effective area in Groove weld

Double-Angle Connection
Single-Plate (Shear Tah) Connection (e igioe s

g p

¢. Shear End-Plate Connection

d. Seated Connaction (Stiffenad and Unstiffenad)

e. Single-Angle Connection

f. Tee Shear Connection
a) Block Shear Rupture o e R ;
b) Bolt Bearing i —
‘:l Bﬂlt Ehﬂﬂl" Eolt hole and failure modes
d) Shear Yielding EROT t:l'i&_,_‘ﬁ-— S —

e) Shear Rupture
f) Flexural strength P
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Shear Connections | Double-Angle Connection

All Bolted Double-Angle Connection  Limir Smtes
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Shear Connections | Single Plste (Shear Tat) Connestion |
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Simple beam-ta-calumn connecticns [a) Clip and seating angle
(b} Web cleats (c) Curtalled end plate
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The heam damage mey be summar #ed:
o Buckled flange [top or bottom),
o Yielded flange (top and hastam).,
» Flange fracture in HAZ (top and bottom).
* Flange fracture outside HAZ {top and bottcm).
»  Flanpe lacture wp and bollom.
o ielding or buckling ol web,
o [racture of web.
s Lateral tossional buckling of section.

Sunlarly, vpecal steel column lailed doz Lo the Tollow g
s Incipient flangs crack.
o [lange tear-out or divot.
s Full o= pattial Sle=ge erack omside HA 7.
o Full o= pamtial Ala~ge erack in HAZ.
* Lamellar flunge tearing.
» Buckled flange

o Colwmm splice lalure,

T damage to hrace membes (5
o lacal buckling and frachire as 0 haam-onlomns,
o lareral torsional buckling of secrion.
o Momboer huckling.

Bearm-ta-enhmn eonneeton failures melode (FEM A SS5F, 20000
o  [Cracks across toe cohmmn-flange thicknsss.
o Woeld mets] frwtores,
s  Fractures &t weld-metal/‘column- flange imterfaces.
o [ractures or yiglding of contimuity plates.
o Crmcks in danhler plats welds
o Cracks in comtinuity plats welds,
o  Creeks in fillet welds st shoar eonnaetion platss
o (Creeks in heam shoar teh nlates along the holt e,
o  Creys i the shear mboin the plare g the ond of the fifler wields,
o Fueessive panol deformation
e Panel shear yielding sndfor buckling.
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Nimple F raming Conneciion

Flange-Angle Flexible Momeni Conneciion
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Types of Girder Damage

Tyvpe Nescriprion

£ Buciled Manee (lop or Bollem)

{12 Yielded flange (top o hottom)

a3 Flanze tracture in Heat Aftected Zone [top or bottom )
G4 Flange fracture ouside Heat Aftected Zone (zop or

botom)

35 Mul used

f Yielding or bucxling of web

{17 Fracture of weh

53 Lateral torsion buckling of section
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Types of Girder Damage

bl ] ke
Tvpes of Column Damage

I'vpe Idescriprion

1 Minor column flange surface erack

(2 Flange rear-mar or divaer

! Full ur partial Nange crick vulside Heat AlTecled Zone
_4 Full or partial lange crack in Heat Aftected Zonc

C5 Lzmellzr flange weaning

{6 Hackled tlanae

97 Cuolumn splice Galure




Types of Column Damage

Types of Weld Damage, Defeets and Discontinuitics

Descriplivg

W Crones fronzgh weld memzl shicknoss
W Frectose ot colurn interGuee
Wi Fracrose a1 girder flange imrertace

Types of Weld Damapge, Defecrs and DHwontinuities
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Twvpes uf Shear Tab Damape

Tyguwe Theswaigelinn
51 Pamial crack at weld ic column
bt Freeture of supnlemental weld
a3 IMzcture through @b 2t 2clts or severe distartion
54 Yieldimg or buckling of tzb
k] Loosc, domegazd cr missmg balts
55 | INull length fracture cf weld to columa
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Types of Panel Looe Mamage

Tvpi Meseription

Pl Frocoars, =kl aryizld e Feesidnaiey alnee

Iz Frzciurz in cortioaity plze welds

3 il mp e ductile doformnrinn afwen

P Frecime aldouble: plale wells

PR Porinl doark finerare in dmralor ploe

ol Fan ol deoth Dt ave 1 el

7 Full & mear fall depits frecture i web o dousler

Wb Lucalig
M2 Seversd colume

Types of Panel £one Damape
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Pre-Horthridge

Welded Flange — Boltad Weh Moment Connection

Sifferar

Wealded flange-bolted
web moment connection
widely used from early
1970's to 1294
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Solled shapes and built-up shapes assamblad prioe to Built-up shapes assembhad
cutting the weld access nole. gftcr cuing the weld access
Fale.

Mores:  These ora repleal detalls for jolnes welced from one slda agalinst 5122l backing.

Alter native details are discussed in the commentary eyt

1) Length: Greatar of 7 85,0 1: In. {23 mm}

2} Height. Greatzr of 1.06 or %y in. (19 mm) but need not excead 2 in. (50 mm)

3R 3 ming Q0 mm), Gond the tharmeally cul sulaces of weld aocess holss
heavy shapes a3 defred in Sections 43,7 {¢) and [d}).

4) Slope 'z korms @ ransitcn from the wab o the flange. Slope & may ba horizontal,

S The bottom oF the o flanoge 15 i he contoured to permit e gt it of hacking bars
wiera Hwey are 1o De usad,

B The web to flange weld of built up mombaers s 1o b2 hald back a distance of &t least
the weld size from the sdge of the access hole.

Beam-to-beamconnections
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