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

The connection shown in Fig. 10.7 consists of four, grade A4, H-in-diameter bolts. The bolis 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, 2 A
Corin or M
A7

—— 4" plate S~
[ p— — P -
" o e -i' ey
4 x 4 x 716" anglas —"

<4 & 3-

S—— - L -] 2" f—

Ficure 10.7 Details for Example 1.0.13 .

O -2 X, Ty pe No =4 hhe Szg
P g;:avdjo Prepaced by Bogaged Kamel fﬂzsg i/



Example 10.1. Bolts in Shear and Bearing with Deformation a Design Consideration
The connection shown in Fig. 10.7 consists of four, grade A4, H-in-diameter bolts. 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 AJ36 steel. Assuming that the angles and gusset plate are satisfactory, determine the shear force

that may be applied to the bolts in the connection,
a i 3/3

",—-— 34" plate

T é 74 % 7f3 7f§ '76 Z
Pz e o o 0 1‘-* 7
4 xdxTHE" anglasaf; z_—//_—

_qg}.i.qu._

Ficure 10.7 Details for Example 10.1.
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Hence, tear out does not govern and a nominal bearing stress of 2.4F is applicable. The awvailable
bearing capacity of the four bolts on the 3/4-in plate material is

LRFD

ASD

The design bearing strength is
QR = @n =< 2.4dtF
=075x4x24x075>x075x58

= 235 kips

The allowable bearing strength is
R_/€Q =mnx2.4dtF /€2
=4 x24x075=x075=x58/2

= 157 kips

the shear planes is

The double shear capacity of the four, grade A490, 3 /4-in-diameter bolts with threads excluded from

LRFD

ASD

The design shear strength is
¢ K _=2ngF A

no el

=2 x4 » D75 x 85d » (0.442

=223 kips ... governs

<235 kips
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The allowable shear strength is
R _/Q =2nF A /Q.

T

=2x4x84x0442/2

= 149 kips ... governs

<157 kips
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