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Connections

* needed to:
— support beams by columns
— connect truss members
— splice beams or columns

e transfer load
e Ssubjected to

— tension or compression
— shear
— bending
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{a) Framed beant (snear) connection.
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(b) Moment connection (rigid frame).
M = Mameit due fo beam bending
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Bolts

e bolted steel connections
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Welds

o welded steel connections
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Fasteners

e WOO0d connections
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Bolted Connection Design

e considerations
— bearing stress
* yielding
— shear stress

e single & double

— member
* rupture
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Bolted Connection Design
e ASD steel

BOLTS, THREADED PARTS AND RIVETS
Shear

— shear: Allowable load in kips

TABLE SHEAR

I, <F S e Rl =

 bolt strengths
 single & double

— bolt types
o A325-SC, A490-SC
« A325-N, A490-N
« A325-X, A490-X
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Bolted Connection Design
e ASD steel BOLTS AND THREADED PARTS

Bearing
— bearing:
Slip-critical and Beaing-type Connections

Allowable loads in kips
 bolts rarely
fail by bearing

 other part fails first

o || oo
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Tension Members

e steel members can have holes
e reduced area
e Increased stress

Connections 9 Architectural Structures | S2008abn
Lecture 26 ENDS 231




Effective Net Area

* likely path to “rip” across
e bolts divide transferred force too
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ASD — Tension Members

e NON-pin connected members:
—F, = 0.60F, on gross area
—F,=0.50F, on net area

e pin connected members:

—F, = 0.45F, on net area

» threaded rods of approved steel:

—F,=0.33F, on major diameter
— (for static loading only)
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LRFD - Tension Members

» limit states for failure P <¢P,

1. yielding ¢t ~009 P — FyAg

2. rupture* ¢t —0.75 Pn = FuAe

AATE AR S

A, - gross area N
A, - effective net area

F, - tensile strength
of the steel (ultimate)
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Welded Connection Design

e considerations
— shear stress
—yielding
— rupture
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Welded Connection Design

o weld terms
butt weld T
fillet weld
plug weld

—PLg WeLD
sLeT Welp

throat

o weld materials __
TABLE J2.4
o =1610).9.4 ‘Minimum Size of Fillet Welds |

Mater}al Thickness of Minimum Size of
O Thicker Part Joingd, in. (mm) Fillet Weld[a] in. {(mm)
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Welded Connection Design

e ASD

— shear

« F,=0.30F
— throat

e T =0.707 x weld size

weld

— area
« A=T x length of weld
— weld metal generally

stronger than base
metal (ex. F, = 50 ksi)
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Framed Beam Connections

flanges

® a_n | eS connection connected
g at web only fpalted wel

5 {flanges not connection
conhected) , to facilitate

—_— bolted : | A erection only}
— welded | ik

MOMENT COMNECTION

maximum length
for angles
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Framed Beam Connections

* terms
— coping

e OLIF ANGLE
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Framed Beam Connections
tables for FRAMED BEAM CONNECTIONS

Bolted
standard bolt | TABLE Alowabe oscs ke
holes &

spacings

iGEREDBOLT

n — # b OltS Y BLTERNATE

TABLE Bolt Shear®

For balts in bearing-type connections with standard or slotted holes.

angle leg
thickness

length needed

. 742
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Beam Connections

 LRFD provisions
near yielding

near rupture

ock shear rupture

— tension yielding

— tension rupture

— local web buckling

— lateral torsional buckling
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Beam Connections

* block shear rupture < tension rupture
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