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Sample Calculations — Connection 46

O L3x2xd

PL9x3x3

e

u

A36 steel properties from AISC Table 2-3:
F, =36 ksi

F, =58 ksi

A325N bolt properties from AISC Table J3.2:
F., =48 ksi

L3x2x1/4 properties from AISC Table 1-7:
A, =119 in’

x =0.487 in

7/8 inch diameter bolt properties from AISC Table J3.4:

L, :11in
2

L, ~1}in
8

Tension Yielding

P, = 0.9Ag Fy

- E.-’.-’
Figure 9. Tension yielding L3x2x1/4
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L3x2x1/4: ¢P, =0.9(1.19 in?)36 ksi = 38.6 ksi

-5, 25—

3.2 3]

EI.E*—*

Pui
Figure 10. Tension yielding PL9x8 1/4x1/2

PLIX8-1/4x1/2: ¢P, .. =0.9 (8.25 in)%in(% ksi)=133.7kip

Fracture of Net Effective Area

#P, =0.75F A, =0.75F UA,
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Figure 11. Fracture of net effective area L3x2x1/4
L3x2x1/4

. 1. (7. 1. 1.
A, =1.19 |n2—Z|n(§|n+—|n +-—in

16 tolerance 16 damageJ =0.94 in2
U =1-X =128 _ 6168
L 6in

#P, = 0.75(58 ksi)0.9188(0.94 in?) = 37.6 kip
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Figure 12. Fracture of net effective area PL9x8-1/4x1/2

PLO9x8-1/4x1/2
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A3

rD.S”

A, = (8.25 in —BGin +iintolerame +iindamagej +0.4286 inJO.S in=2.84 in?

16
U =1.0 Table D3.1 Casel

P, i =0.75(58 ksi)1.0(2.84 in?) =123 5 kip

16

Block Shear

0.75mi Ful U.F A
=0U. min
¢Pn 06F A + bs® u’nt
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Figure 13. Block shear L3x2x1/4
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L3x2x1/4
A, =0.25in(7.5in)=1.875 in’

A, =1.875in° - 0.25in(2.5)(gin +%inmlerance +%indamagej =1.25in?

A, =025 in(1.125 in— O.S(gin —%inIolerance —%indamagejj =0.156 in?

0.6(58 ksi)1.25 in®

0.6(36 ksi) 1875 in’ +1.0(58 ksi)0.156 in” = 0.75(40.5 kip +9.06 kip) = 49.6 kip

P, =0.75 min{

3.\7"
1|]_85”_—_ F A‘ \_\ F—t *_[]|5# . 7&_85”
* o S * || ]
a3 P
l;—'-—E.EE TYF,
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Figure 14. Block shear PL9x8-1/4x1/2

PL9x8-1/4x1/2

A, = (1.5 in+ /(1.5 in)? +(6 in)? )0.5 in =3.84 in’
A, =3.84in*-15 Tin+Lin +Lin 0.5in=3.09 in’
\% ' ' 8 16 tolerance 16 damage ' '

=|7.125in-2.5 Zin+iin +iin 0.5in=2.3125in’
t 8 16 tolerance 16 damage

0.6(58 ksi)3.09 in?

0.6(36 ksi)3.84 in’ +1.0(58 ksi)2.3125 in® = 0.75(82.9 kip +134.1 kip) =162.8 kip

P, min = 0.75 min{
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Bolt Shear Strength

Pu < ¥ A Pu

Figure 15. Bolt shear strength failure (in single shear)

7/8 inch A325N bolts
R, =, AN

2
R, =(0.75)48 ksi%(ginj 3 shear planes = 64.9 kip

Bolt Hole Bearing

M O .-

Figure 16. Bolt hole bearing failure

718 inch A325N bolts
Assuming bolt hole deformation at service load is a design consideration

[L.2LtF,
Fo =R m'n{2.4thu

1.2(1.5 in —linj58 ksi
¢R, = 0.75 (3 bolts)min 10 = 2.25(30.45 kip) = 68.5 kip

2.4(Zinj1in(58 ksi)
8 )4
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