Connections

* needed to: sy
— support beams by columns ]i

— connect truss members
lecture — splice beams or columns
() Framed bean (shear) conmection.

« transfer load e B M =T <8
. . P /,_‘?TF‘]'ENEF- PLATES
steel connections: * subjected to

IF REFUIFFD)
— tension or compression

bolts, welds & _shear r),%
. — bending T——y—
tension members

M = Moment due to beaim bending
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Bolts Welds
* bolted steel connections o  welded steel connections
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Fasteners

e wood connections
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Bolted Connection Design

* ASD steel
— shear:

BOLTS, THREADED PARTS AND RIVETS
Shear
Allowable load in kips
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Bolted Connection Design

e considerations
— bearing stress
* yielding S
— shear stress
* single & double
— member
* rupture

tension

;o CENTER PlaTe
/ FPBARIN G STRESS
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Bolted Connection Design

 ASD steel

BOLTS AND THREADED PARTS

Bearing
bea” na: Allowable loads in kips
g " TABLE BEARING
Slip-gritical and Beaving-type Connectiong
* bolts rarely
rial Boit dis. Sal dia, Balt dia Bolt dia,
1 1 Thick- .
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Tension Members

» steel members can have holes
e reduced area
* increased stress

T -—
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ASD — Tension Members

Effective Net Area

* non-pin connected members:

— F, = 0.60F, on gross area
—F, = 0.50F, on net area

* pin connected members:
— F, = 0.45F, on net area

 threaded rods of approved stee|; m————

—F,=0.33F, on major diameter
— (for static loading only)
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* likely path to “rip” across
» bolts divide transferred force too
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LRFD - Tension Members

* limit states for failure P <¢P

1. yielding 4 =09 P=F Ag
t ) n y
2. rupture* ¢t ~0.75 Pn _ FuAe

A, - gross area
A, - effective net area

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

e considerations

— shear stress W
—yielding /

— rupture -

tensor

(aelded connection) J
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Welded Connection Design

[} AS D o e TR S VERSE

\ WELE
—shear  f <F R
* F, =0.30F & t
— throat
* T =0.707 x weld size
— area
* A=T x length of weld

— weld metal generally .
stronger than base AN

weld

. | R . e 2 o FBIN R ET

metal (ex. F, = 50 ksi) N
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Welded Connection Design

e weld terms
— butt weld e
—fillet weld "l
. NN
—plugweld ~ %
N
— throat ]
* weld materials |
- TABLE JE._A
_ EGOXX Minimum Size of Fillet Welds

— E70XX
FEXX = 70 kSI ?L:;u "flf."j:'l"t"””
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Framed Beam Connections

flanges

® | connection connected
an g eS at web only {bolted wep
(Flanges not connection

to facilitate
erectlon only)

connected)

— bolted

—welded

- SHEAR CONNECTION HMOMENT CONNECTION
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Framed Beam Connections

e terms
— coping

o A EE
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| v DEVBLE SHEAR
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4+ ——— FLANGE FILLET
B m% :
o BEAM FLANGE
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Beam Connections

* LRFD provisions
— shear yielding J
— shear rupture Q .
— block shear rupture
— tension yielding | |
— tension rupture 2 /m
— local web buckling /
— lateral torsional buckling .

(wrelde d connection) J
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Framed Beam Connections

e tables for FRAMED BEI-‘:BMDIC((’)NNEGTIONS
ta
standard bolt

TABLE Allowable loads in kips
waries ¢

[ waries s

holes & W i
spacings e

: shoun ok - Sl far the
A same balt type, diameter,
ERRE andthickness

STAGGERED BOLY

° n - # bolts ALTERNATE

TABLE Bolt Shear®
For bolts in bearing-type connections with standard or slotted holes.

d an g | e I eg Bolt Type A325-N Ad490-N AZ25-X I Ad90-X

F. Ksi e 280 300 i 40.0

thickness i BRI BV BV TR

"'“”!r"lr“‘““ar..v.ar.%vzﬁm%%%%hi

 length needed [.I].
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20% |22 | T|130 [177 (231 [[173 1236 Im 186 | 253 [° 247 | 337 |°
efie| 6|11 |s2 [1e8 ([ |22 |6 [liss |26 | oma fl212 | 289 | oy
walie| s se|izs |85 [1s |88 e |13 1m0 | 238 (117|242 | ;s
. i (13| 4 72)i01 |132 || es01as |16t |[106 |14 | 188 141 | 192 | 251
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Beam Connections

» block shear rupture e tension rupture
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