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VIII. Simple Shear Connection
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Review Bolts and Welds

Design bolt bearing strength (L, = 1.5d, s = 30d)

" R =®d(2.4dtF,)

Design bolt shear strength — no threads in shear planes

= ®R, =0.75(0.50F")mA,

Design bolt shear strength — threads in shear planes
®R, =0.75(0.40F")mA,

Design bolt tensile strength
®R, =0.75(0.75F) A,

Design strength of the weld

: ; n R, = 0.70/wL(pF, )= 0.707WL(0.75[0.6F gy, ])=0.32WLF,
University of Maryland R (PP (0.73[0.6Fgoul) EXx
2
Example ILA-1  All-Bolted Double-Angle Connection . Example IlLA-3  All-Welded Double-Angle Connection
For bolted connection (AISC Tables 10-1 or -2)
Example ILA-2 Bolted/Welded Double-Angle Connection
2 . ]
a v Manual Table 10-1 includes checks for the —‘h
Lop=1% limit states of bearing, shear yielding, shear AN For welded connection (AISC Table 10-3)
- 1% rupture, and block shear rupture on the
- } angles, and shear on the bolts.
1EE i ‘ 1a  Design the weld between the beam-web and
2 Check the bearn web for bolt bearing. & the angle leg (welds A)
Block shear rupture, shear yielding and i >

a B shear rupture will not control, since the Ey W 2a  Design the welds benveen support and the
é beam is uncoped. angle leg (welds B)

~ > 3 Check beam web for boit bearing. 3a  Check minimum angle thiciness

ma 4 Check supporting member flange for bolt
bearing W36x231
W36x231 2L4x3x%e x 2'-0

2L5%3¥ex¥is x 1"-111& (SLBB)




Double-Angle Connection (coped)

For all bolted connection (AISC Tables 10-1 or -2
w/ Tables 9-2. -3, & -4)

1 Check bolr shear. Check angles for bolr
bearing, shear yielding, shear rupture and
block shear rupture

Example [lLA-4  All-Bolted Double-Angle Connection

2 | 2% 2 Check beam web for bolt bearing, block
T shear rupture, shear yielding and shear
oo | Lep=1% rupture
=]
! J 3 Check supporring member flange for bolt
. bearing
. = ‘{ < 4 Check biock shear rupture
A Up:=10
W15x50 OR, = PF, AUy, +min (60 6F, Ay, $F 4y, |

2L5x3¥eth x 0-8% (SLBB) 5 Check flexural rupture on the coped section

Check local web buckiing at the coped section

Check shear yieiding on beam web

i Double-Angle Connection (coped)

Example ILA-5 Bolted/Welded Double-Angle Connection (beam-to-girder web)

=1%

For bolted/welded connection (AISC Tables
£ 10-20r-3)

= —*) 1a Design the weld between the beam-web and

© W the angle leg (welds A)
) \/>

/—‘ A 2a  Check minimum angle thickness

W18x50
L 21 4x3pex3% x 0-B% (SLBB)

Check shear rupture on beam web 6

i Unstiffened Seated Connection

Example ILA-12  All-Bolted Unstiffened Seated Connection
(beamsto-column web).

Laxdx¥ B 1 Check bearn web

(2)-% Dia. A325-N

Loose angle 5% For local web yieldmg:

For all bolted connection (AISC Table 10-5)

yr
For web crippling,

Column web [ ]
! ! 2 Check shear yielding and flexural vielding
Type B of emgle. Check local vielding and
(2 rows of bolts) crippling of beam web
LEx4x% x (-8
L™ (4 in. OSL) 3 Check bolt bearing on the angle
- 4 Check supporting column

Cournn
preee

For bolted/welded connection (AISC Tables
10-5& -6)

1a Check minimum angle thickness

LG 7

{7} Dea. ATDS-N boite

LBxds =8
i OSL)

$ Stiffened Seated Connection

Example ILA-14  Stiffened Seated Connection (beam-to-column flange)
For all welded connection (AISC Tables 10-7 or 8,

> 1 Derermine stiffener width W required
|—/% 7 Wekd oo only For web crippling
/ /- Léxdx shop atiached io beam For local web yielding
&3 F 4 - (2% Da. A325-Nbols 2 Determine stiffener length L and stiffener to
- 5——-—_|~|Tt Optional location column flange weld size
= top angle
- 4 {oplional) 3 Determine weld requirements for seat plate
L
h E 4 Determine the seat plate dimensions
_.'. N =173
h _”‘-TL—/— 5 Check colummn web thickness
'Jl* ¢  Select top angle, bolts, and welds
" B SN2 2 2N, %
Example IlLA-15  Stiffened Seated Connection (beam-to-column web) 8




Single-Plate
i Connection

Example ILA-17  Single-Plate Connection
(conventional — beam-to-column flange)

Ley=1%
a=3 P Yix4ts x 0-113%

For single-plate connection (AISC Table 10-9)

1 Check bolr shear. Check plare for shear
Yielding, shear rupture, and biock shear
rupture

o Check beam web for bolt bearing. Block
shear rupture, shear yielding and shear
rupture will not control for an uncoped

- section.

< Lep=1%

- ~
W16x50
=
W14x80 (4)-% Dia. A325-N *
column ‘|T
B
3
PHixd%e x 1-0
W21x62
Example ILA-18  Single-Plate Connection (beam-to-girder web) 9

Single-Plate Connection

Fo

Example ILA-19 Extended Single-Plate Connection
{beamstoscolumn web)

r extended single-plate connection

Determine the bearing strength of one bolt
on the beam web

Determine the strength of the bolt group
Determine the maximum plate thickness
Check flexiral strength of the plate

Check shear yielding of the piate

Determine critical flexural siress in presence
of shear stress, f..

Check shear rupture of the plate

Check block shear ruptuve of the plare

10

i Single-Plate Shear Splice

Example ILA-20  All-Bolted Single-Plate Shear Splice

5
o4 F
x|
== "1

T
| i
< Re | | &
.
> T(: i 4 -
|
i 1
B b v

For all bolted shear splce

Design the bolt groups

2 Design splice plate

3 Check flexure of the plate

4 Check shear yielding of the plate
5 Check shear rupture of the piate

6 Checik block shear rupture of the plate

11

i Single-Plate Shear Splice

Example ILA-21  Bolted/Welded Single-Plate Shear Splice

la

63
3 3% 2a

I
5.85 0.646 3a
Weld ‘ W16x31

centroid [ 4

- N
e 5a

e 4
< o NO\L

™| \ 6a
Vi 7a

2 36x8x1'-0 J g / s

a

For welded shear splice

Design the weld group

Design the bolt group

Design splice plare

Check flexure of the plate

Check shear yielding of the plate
Check shear rupture of the plare

Check biock shear rupture of the plate

12
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i Bracket Plate Design Bracket Plate Design

. For welded bracket plate
Example ILA-23 Welded Bracket Plate Design Sl
Example 11.LA-22 Bolted Bracket Plate De=ign
Lor Dolt bracket plate .
For bolt bracket plate o 1a Try a C-shaped weld
1 ; — 9K
10 Design the bolt groups % | 3% 8 5=8 k||:!5 2a Check flexure in the bracket plate
| F, =27 Kips
2% o% |f,=9kps ) - _
f B, =27 kips 2 Check bolt bearing T 7 3a Check local buckling of the bracket plate
T 3 Check flexiere in the bracket piate 4a Check shear yielding of the bracker plate
11 s .|
- i 4 Check local buckling of the bracket plate 5a Check shear rupture of the bracket plate
:L w©
=] e =
Check sh teldir the bracket plat
é i 5 eck shear ylelding of the bracke! plate :'3 6a Check block shear rupture of the bracket plate
=
n
| 6 Check shear rupture of the bracket plate
hK

4 L 7 Check block shear rupture of the bracket plate
21 ‘ | 51 | b=15%

T T

13 14

i Eccentrically-Loaded Group i Eccentrically-Loaded Group

Example ILA-26  Eccentrically-Loaded Weld Group (IC method)
Example IlLA-24 Eccentrically-Loaded Bolt Group (IC method)

. i i Elastic Method
Elastic Method Example Il.LA-27  Eccentrically-Loaded Weld Group (elastic method)

Example ILA-25 Eccentrically Loaded Bolt Group (elastic method) ‘AISC Tables 8-4~11 for IC Method,
‘AISC Tables 7-7~14 for IC Method,

For welded group

Y e=16in. For bolt group om
BorP, - Pyor B, 1a inrect shear force per inch of weld

If\—' F CG 1 Direct shear force per bolt M=5n. I
—t 2a Additional shear force due to eccentricity

5 Additional shear force due to eccentricity - nnlm

g N I 3a Resuitant shear force
3 Resultant shear force I "
3 €
|

15 16




Single-Angle Connection

Example 1l.A-28  All-Bolted Single-Angle Connection (beam-to-girder web)

Single-Angle Connection

Example ILA-29 Bolted/Welded Single-Angle Connection
(beam-to-column flange).

For bolted/welded single-angle connection
(AISC Tables 10-10 or -11)

For all bolted single-angle connection la D eﬁg" g :ing Te ang le, bolrs, andwelds
!;l c=4 (AISC Table 10-10)
¢ =1 1 ;
- 1| Len= 1% for beam Design the bolts and angle 2a  Check supporred beam web
R 'LJ
@ 2 Check shear yielding of the angle 3a Check support
§ ) ] g\/i [y Leh=1%
w| @ [ % | %
- 1 3 Checi shear rupture of the angle T N—
W21x62 ™ W18x35 i e 7
_\_, L4x3x3% x 3 in < 3
SR 3 4 Check block shear rupture of the angle 9
Lex= 1% for angle leg w/ 1% gage
(both legs) shop-attached g:]:::_l“ \
to girder web Check flexure of the support-leg of the angle i
5
W16x50 Beam %o |7 %
6 Check beam web for bolt bearing and block L4x3x3
shear rupture.
17 18
i [ee Connection i [ee Connection
. For bolted/welded tee connection
Example ILA-30  All-Bolted Tee Connection (beam-to-column flange) For all bolted tee connection
la Check limitation on tee stem thickness
1 Check limitation on tee stem thickness 2 o . i
A Design the welds connecting the tee flange to the column flange
2 Check limirarion on bolt diameter for bolts through tee flange 38 Check the stem side of the connection
N W14x90
3 Check bolt group through beam web for shear and bearing Colurmn 4a  Check bolr group through beam web for shear and bearing
2% 24 4 Check shear yielding of the tee stem £ 5a  Check shear yielding of the tee stem
2
[ — 5 Check biock shear rupture of the ree stem = 6a  Check block shear rupture of the tee stem
— 6 Check bo_? t group !_hroug}? suppor * for shear 7 Check bolt group through support for shear
and bearing combined with tension due to a d beart bined with tension d
- 1l @ e(‘cen:rfcj[).‘ an ef]i? lj?g combined wiin fension due to
= DI ! i 7 eccenmricity
el i 7 Check design strengih of bolts for tension- ww.nwh ga Check design srength of bolts for rension-
- shear interaction Soctio shear interacrion
: g Check bearing strength ar bolt holes . .
W16x50 € Calumn 9a Check bearirng strength ai bol: holes
e W1Bx50 Section A 9 Check beam web for boit bearing, block 10a Check beam web for bolt bearing, block

shear rupture, shear yielding and shear
rupture
Check supporting member web or flange for

bolt bearing
19

11a

Example I.A-31

shear rupture, shear yielding and shear
rupture
Check supporting member web or flange for

bolt bearing
20

Bolted/Welded Tee Connection (beam-to-column flange)




