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Bolts
Abolted steel connections _& 2s s
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Connections

A needed to:
i support beams by columns
I connect truss members
i splice beams or columns
A transfer load

A subjected to
i tension or compression
i shear
i bending
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Welds
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(a) Framed beam (shear) connection.
e = Eccentricity; M =T xe
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(b} Monzeatt connection (igid frame).
M = Mament due to beam bending
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A welded steel connections
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Bolts

Atypes A=
I materials FEE L L;Di' 2

Anigh strength
AA307, A325, A490 i

T location of threads i—tidﬂ

T
Aincluded - N Sl 1 _Threaded portion
Aexcluded - X et feter Q/
i friction or bearing (SC)
Aalways tightened B@
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Bolts

Ararely fail in bearing
Ahol es considered 1/

A shear & tension R ¢ RHKV R ¢FR

f,=0.75

I single shear or tension
R =FA
R, =F.2A,

1 double shear
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Bolted Connection Design

T
late 8
Wt " P

A considerations

J shear
i bearing stress
Avyielding O
|

I shear stress
Asingle & double

T member
Arupture
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Bolts

Table 7-1 Table 7-2

Available Shear Available Tensile
Strength of Bolts, kips Strength of Bolts, kips
M) (IS e w | 1 " Nominat Bolt Diameter, ¢, in. n w1 5

m’ -
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Bolts

A bearing R, ¢ Rnﬁv R ¢/R
f=0.75
I deformation is concern

R, =1.2L tF, ¢ 2.4dtF,
ideformation i snot
R, =1.5L_tF, ¢ 3.0dtF,

i long slotted holes
R, =1.0L_tF, ¢ 2.0dtF,

L.iclear |l ength to edge
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Welded Connection Design

T yielding
T rupture

A considerations |
% /tenﬂon

T shear stress
shear

(wrelded connection) J
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Bolts

Table 7-5 [
o : Table 7-3 (continued)
‘ Available Bearing and Tearout Strength at . ix " Group B
A Slip-Critical Connections | Bolts
Bolt Holes Based on Edge Distance o %
5 2 S
kip/in. thickness ) P P! A490 and
- (Class A Faying Surface, |1 = 0.30) [F2280 bolts)
Nominal Bolt Diameter 9, in.
—_— - 8 - — |
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"STD, SSL T : ——t - — —
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Welded Connection Design

A weld terms

e
{ %‘Q;\L;ﬂ

AN

— FlLET WELP
T butt weld | e it
I N R T

i fillet weld
i plug weld
I throat
A field welding

A shop welding

k) siNgLE vEE
GRAVE TOINT

(AISG Steel Structures of the Everyday)
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Welded Connection Design

Aweld process
i melting of material
i melted filler - electrode
i shielding gas / flux
i potential defects

A weld materials
i E6BOXX

I E70XX
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Welded Connection Design

THRET 177 2 LD 528

A minimum ruen
I table ~

i anliid

1 1
\
I

A maximum | =

imaterial thickness (
i1/ 160 | ess

A min. length
I 4 x size min.

TABLE J2.4
Minimum Size of Fillet Welds

Minimum Size of
Fillet Weld[a] in. {mm)

"y (3)
i (i

16 (5)
«(6)
A 1 Y b1c (B)
rO 1 1o T
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Welded Connection Design

A shear failure assumed N

'E/PNﬁﬂTVPEHAL

A throat R —

Prd e
i T=0.707 x weld size B ﬁMW®
A area , — TRANEVERSE

STREST

. A T I th f Id ) 4 5 T 1 o EL;:Z{&E&;L
| =l X len or we S ST TR uTIoN
g \‘f ’ EHN\L&% STEIBVTI
A weld metal generally S,

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

JLLR ‘~,,y.5wmr CEMERT
\/é‘
TrResTa 107 x WELD 528
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Welded Connection Design

A shear Ra¢RnX/V R ¢ R

f=0.75
R, = 0.6F,TI =S|

Available Strength of Fillet Welds
per inc h of weld (¢5)
Weld Size E60XX E70XX
area i i Gein
He 2.39 4.18
477 5.57
e 5.97 6.96
i table for S Ao e
A 5.57 9.74
835 11.14
% 11.93 13.92

14.32 16.70
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Framed Beam Connections

flanges
conngcted
(oolted wep
connection
to facilitate

connection
at web only
(flanges not
connected)

A angles
T bolted
T welded

SHEAR CONNECTION MOMENT CONNECTION
125
<k
| l belts
| n bol
L
T‘— maximum length ! at 3"
| for angles |
- |
~ l |
| -t
\\‘f K g | (e)
(a) (&)
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Framed Beam Connections

A tables for standard bolt sizes & spacings
A# bolts
A bolt diameter, R —

f=3%ksi  All-Bolted Double-Angle 7/8-'"-

angle leg thickness ™ Comestions

Boit and Angle Available Strength, kips

Angle Thickness, if
GRows | pon| Tresd | Hole #&;"

A bearing on TR
beam web &

2
170 IR LAFD
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Framed Beam Connections

erection only)

Aterms
I coping
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(AISG Steel Structures of the Everyday)
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Framed Beam Connections

A welded example (shear)

(AISG Steel Structures of the Everyday)
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Framed Beam Connections Framed Beam Connections

A welded moment example A welded/bolted moment example

"

(AISG Steel Structures of the Everyday)

(AISG Steel Structures of the Everyday)

Framed Beam Connections Beam Connections
A welded/bolted moment example A LRFD provisions

(AISG Steel Structures of the Everyday)
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shear yielding

shear rupture

block shear rupture
tension yielding

tension rupture

local web buckling
lateral torsional buckling
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Beam Connections f=075 Other Connections

R, =0.6F,A, +U,F.A, ¢ 06F A +U F A, A seated beam
i where U, is 1 for uniform tensile stress A continuous

T beam to column
T beam to beam

Block Shear Rupture Limit Sate Figure 2-14.  Tension Fractre Limit Sate
A Swanson and R. Leon, courtesy of “Photo by JA. Swanson and R. Leon,
corgia Institute of Technology) courtesy of Georgia Institute of Technology)
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