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Example 10.1. Bolts in Shear and Bearing with Deformation a Design Consideration

The connection shown in Fig. 10.7 consists of four, prade A490, H-in-diameter bolis, The bolts are
snug-tight and threads are excluded from the shear planes, Deformation around the bolt holes is a
design consideration and the bolt spacing is as indicated. The angles and gusset plate are fabricated
from AJ6 steel. Assuming that the angles and gusset plate are satisfactory, determine the shear force
that may be applied to the bolts in the connection,
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6. Tensile and Shear Strength of Bolts and Threaded Parts

The design tensile or shear strength, OR,,, and the allowable tensile or shear strength,
R, /82, of a snug-tightened or pretensioned high-strength bolt or threaded part shall
be determined according to the limit states of tension rupture and shear rupture as:

R, = Fn"b (J3-1)
6 =075 (LRFD)  Q=2.00 (ASD) \ F 4
where nv /76
Ap = nominal unthreaded body area of bolt or threaded part, in.” (mm?) 5 v
F, = nominal tensile stress, F,,. or shear stress, F,,,. from Table J3.2, ksi (MPa)
S hear

Jov Table Tx.2
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00 (Fov)(Ay) - (D(2) (E4) (6 442) = 74.288 Lps
F fov < 0.7S(74 256) -55.69z 4ps

Fb Ry - 4(S5652) = 221768 Kips

4 ol ~ 227 B0 Kips

/) = 4 Z i

[ e e



As D

X - ‘@/06 - B4 As I 20
Ab: 7_\‘ i)z _ 7_/T_,<3) _O Yy 7 O HYHe¢z )nokz

There /s & [Dou Lle Sé?&«r /’@f O e éoéf'
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TABLE J3.2

Nominal Strength of Fasteners and
Threaded Parts, ksi (MPa)

/:-(;/f' -._'/20 kS,’
/L__U :/50165'.'

ﬁSTMﬁgzg"

ASTM A 490

Nominal Shear Strength in

Group C (e.g., F3043) bolt
azzemblies, when threads and
tranzition area of shank are
not excluded from the shear
plane

150 (1040)

90 (620)

Group C (e.g., F3043) balt
assemblies, when threads and
transition area of shank are
excluded from the shear
plane

150 (1040)

113 (779)

Threaded parts meeting the
requirements of Section A3 4,
when threads are not excluded
from shear planes

0.75F,

0.430F,

Threaded parts meeting the
requirements of Section A3.4,
when threads are excluded
from shear planes

0.75F,

0.563F,

Nominal Tensile Strength, | Bearing.-Type Connections,
Description of Fasteners Fua, ksi [MPa)™ Fone, i [MP)F
AJ0T bolts . 45 (3104 27 (186)-
Group A (&g, A323) balls,
when threads are nof excluded 90 (620) 54 (372
from shear planes
) Group A (8.9, A325) bolts, (
when theeads are excluded 50 (5200 68 (469)
from shear planes
Group B (&g, A490) baolts,
when threads are not excluded 113 (T80) 658 (469
from shear planes
Group B (eg , A450) bolts,
when thraads are excluded 113 (T80) 84 (579)
from shear planes

1% Far high-strength boks subject to tensile fatigue loading, ses Appendix 3.

1% Fgr end loaded connections with a fastener patiern kzngth greater than 32 in. (850 mm), Fyyshall b2
reduced o 33.3% of the tabulated values. Fastensr pattern length is the maximurm distance parallel to the
linz of force between the centering of the bolts connecting two parts with one faying surface.

I8 For A307 balts, the tabulated values shall be reduced by 1% for each Wi in. (2 mm) over five diameters of

lzngth in the grip.
1" Threads permittzd in shear planss.
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I Available Shear .S

I 5 .

I Strength of Bolts; kips

!

!

!

: Nominal Bolt Diameter, , in. 5y W Tl 1

| Nominal Bolt Area, in.? 0.307 0.442 0.6 0.785

!

: mwﬁl;ﬁ;mwﬂﬁfﬂu%ﬁm%ﬁmﬁ

I Desig. | Cond. ing

I ASD | LRFD ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD

I S | 820 124 | 110|170 | 162 | M3 | 2.2 | 38

| aop | N [FO 0| o |tes | mo [ @0 | 20 325 467 | g4 ] 636

! A [ Lol g0 | § [104] 157|160 | 25 [ 20| 207 |7 | 4o

| ' D | 209 | 313 | 301 | 451 | 409 | 61.3 | 534 | 801

I S | 104 | 157 | 150 | 225 | 204 | 30.7 | 267 | 400

! gop | NP o Lo 313 [ 01| 451 | 400 | 613 | 524 | g0

" g s | 120 ] 193 | 186 22 | 370 | 230 | 405

| X[ 4201 630 1 fasg | a7 |l ss 757 | 659 | a0
s | an| 6z 591 a7l o] 122 | 106 | 159

L_ w07 ) 133 203 D 820 125 | 118 | 179 | 162 | 244 | 4.2 | 314

W LeED
Jor 27 4R, <5572 Tk
c%/e,)v.: 4(55.76) -~ 222.80 Kip:

W
ASD for 37 ﬂ’ﬂ/ o Kps

F ﬂ Fey/oo [t
Lov . 4(37.10)
= /4 B U &.p-




T=lov (#) = 22280 Kof?
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The double shear capacity of the four, grade A490, 3/4-in-diameter bolts with threads excluded from
the shear planes is

LRFD ASD
The design shear strength is The allowable shear strength is
OoR =2noF A, R _/Q =2nF A, /Q
=2x4x0.75 x84 x0.442 =2x4x84x0.442/2
> = 223 kips ... governs = }319 kips ... governs
<235 kips ~ <157 kips ~
Z> PBearn /’or{’ 7 1he rext e
Cj Post

Prepared by EngMaged Kamel.
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