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SAMPLE CALCULATIONS - Connection 1

Sample calculations were performed to demonstrate how the connection is analyzed. The
following properties were used in the calculations.

1. W210x30 connected to W12x30
2. A992 steel with Fy =50 ksi, F, = 65 ksi

9w, 2R,
Bolt Shear Strengths:

¢Rns = Abann
¢ =75

w\ 2
7|3 _—
=—| — =0.442in
& U

F., = 48 ksi — found in AISC/LRFD Manual Table J3.2
n=2

gR_ =0.75(0.442)(48)(2) = 31.82Kips

Bearing Strength at Bolt Holes:

MR, =1.2L tF, <2.4dtF,

¢=.75

Deformation around the bolt holes is a design consideration.
Lc =1%in. Found in AISC/LRFD Manual Table J3.4 (at sheared edge)
t =5/16 in. Thickness of base material
d =% in. Bolt diameter
Fy, = 65 Ksi
1.2(1.25) < 2.4(.75)
1.2(1.25) controls = 1.5 in.

R = 1.5(%)(65) = 30.47Kkips

Andrew Bruels, Michael Petersen 1 5/5/2008



click "back" button from web tool bar to return to slides

Shear Yielding:

R, = 0.60F A,
=100

For W10x30

Aq = 8.84in’
Fy= 50 ksi — A992 Steel

R, = 0.60(50)(8.84) = 265.2kips

For W12x30

Ag=8.79in
Fy = 50 ksi — A992 Steel

gR_ = 0.60(50)(8.79) = 263.7kips

Shear Rupture:

MR, =0.60F A,
¢=0.75
For W10x30
A, =884-2 §+1 (i =8.29in?
4 8 )16
F, =65 Kksi

R, =0.6(65)(8.29) = 323.3kips

For W12x30
A, =879-2 §+1 1 =8.35in?
4 8)\4
F, =65 ksi

@R = 0.6(65)(8.35) = 325.7Kips
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Weld Strength:

#R, =min ¢F‘N—AW PFam Agy =Min JOUA F, ... (2)
o Ao 1.0A, (6F,). .o (3)
oA, =.6F, ((707D,)L,,
¢=.75
Fexx = 80 ksi
Dw = 3/16 in.

Ly =8.25in. Found in AISC/LRFD Manual Table 1-1, T
A, = 0.6(80)(0.707(%})(8.25) = 52.5kips

tem = ¥ in. Thickness of base material

A, =A,=8.79in

F,= 65 ksi

Fy =50 ksi

U = 1.0 Found in AISC/LRFD Manual Table D3.1 case 3

@= 0.75(3(8.25)(0.6)(65) = 60.3Kips < controls

(2) = 0.75(1.0)(8.79)(65) = 428.5kips
(3) = 1.0(8.79)(0.6)(50) = 263.7kips

Since 52.5 kips < 60.3 kips, the 52.5 kips value controls for welds.
Controlling @P, Value

#P. =min(31.82, 30.47, 263.7, 323.3, 52.5) = 30.47 kips
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