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1. From plate 1, the load passes to the side surfaces of the bolts.
D}E. The bolts bear on the holes, tending to crush the plate material [Figure 13 —4(a)l.

[z 3. The load passes through the bolts and into plate 2. producing bearing stress on the
holes.

4. The opposing forces acting on plates 1 and 2 tend to cut (shear) the bolts at the
interface between the tvwo plates [Fiegure 13 —A(b)].

S. The tensile forces on plates 1 and 2 tend o tear the material across the section with

minimuum arcea o resist the tensile force. That occocurs throngh the section where
the bolt holes are located [Figure 13 —A(c)].

Hh. MAs the bolrts bear on the side surfaces of the holes in the plates., there is a renderncy
o tear out thhe material from the bolt o the edge of the material in ecither plate
[Figure 13 —340d)].

R

Material
crushed by
rivets

- - -

(a) (b)
(e) (d)

FIGURE 13—4 Types of failure of bolted connections: (a) bearing failure, (&) shear of rivets, (c) tensile failure,
and (d) end tearout.
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Example 12-1 /f@/ /%C(b/wr

Determine the design strength ¢ P, and the allowable strength % for the bearing-type

connection shown in Fig. 12.5. The steel is A36(F, = 36 ksi and F,, = 58 ksi), the bolts

% in %-in bolts (A = 0.6 in~ ecach)
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are 7/8-in A325, the holes are'standard sizes, and the threads are excluded from the
shear plane. Assume that deformations at bolt holes are a design consideration.
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Yielding of plate () of (B)

Cz)ﬁ/}’ﬁ ve o > r I /
— vl | S S //\,/ /7
/'U = 54 Ks. F/ iR Q_j/r AOOL | ; /‘f"

/ F .53k |
ﬂl; K/), . ﬂ(? / :/'vcfcﬁg ) 2/5 /(//J

/'Ockl /(/’/OJ
LRD. P =070 =G _09(216) =174-40
As D |

__.:_/__——-—!—/D :.c_l__ 2/8) = |27 34
JLE /679%/) (214) =1 "

or 0‘5(9/5) > 42/29.50 /P4

[ e e



Tens'le_1oPlure (A or B3)

Sec

[y .26 450 Az4 )
@/ =58 Jess j s ted { % 5

[ e e



~— F/;Bé/(r,‘ A
/O = 55}(3 e 3 /e?z
5 = K/) = Oﬁﬂ@ = </)Cf}(5g> . 29 kps
S7Ch ™ e
Joch

LAFD . P =0.75 > G/ 072922175

/ZﬁﬂJ
AD - . 5 L[ 9%, 4
2 T ET e ey

[ e e



Frior Lo Check  fear'y > Hese are Ihe /ﬁm/gor(’mﬁ' .
3. Minimum Spacing / éew S %\/ | %/

The distance between centers of standard, oversized or slotted holes shall not be less i i
than 2%/3 times the nominal diameter, d, of the fastener. However, the clear distance

between bolt holes or slots shall not be less than 4. Z C { C‘/ﬂ O @ )

User Note: A distance between centers of standard, oversize or slotted holes of /——j/ 2
3d 1s preferred. |
Y (
0 45‘7 _ 7_\\
7 TABLE J3.3 o/ d) /
Nominal Hole Dimensions, in. g‘ T—
Hole Dimensions
Bolt Standard Oversize Short-Slot Long-Sloit /4 —}— /
Diameter, in. (Dia.) (Dia.) (Width > Length) (Width = Length) = —L
112 AT Sfa e = 116 916 < 1/a / 6
Sta e Bhe e = e e = 1%e N
3fa B AT 3e » 1 18f16 = 17 /8 ‘
Tfa 50e 116 5068 = 18 15056 = 23N1e _ /5/
1 1/s 11/a 18 = 15/16 18 x 2% A I
=1Vs d+ Va d + S/e (d+ Vs) = (d + 3/s) (d + /a) = 2.5d /{

Prepared by Eng Maged Kamel,
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Bolt Diameter, in.

Minimum Edge Distance

=
Sfa
Al
> 7/; -
1
14
1144
Ower 114

34
e

1 ~
1145 \ )/
1144 5

114z
1545
1add

from the enginesr of record.
I For owarsized or slottked holes, see Table J3_5.

= If necessary. lesser edge distances are permitted provided the applicable provisions from Sections J3.10
and J4 are satishied, but =dpe distanc=s less than one bolt diameter are not permitied withowt approval

) S Q%d‘ = 2'6667/8)
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TABLE J3.4
Minimum Edge Distance!® from
Center of Standard Holel®! to Edge of
Connected Part, in.
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TABLE J3.2

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

Nominal Shear Strength in

Nominal Tensile Strength, | Bearing.Type Connections,
Description of Fastenérs Fua, i [MPaj Fow, it (MPJ
AT bolts 45 (30 27 16y
Group A e g, A325) balis,
when threads are nol excluded 90 (820) 540372
from shear planes

) Group A (8.4, A325) bolls,
when threads are excluded 5 (820 66 (469
Group B (&g, A450) bolts,
when threads are nol excluded 113 (T80 68 (464)
from shear planes
Group B (eg, A450) bolts,
when threads are excluded 113 (780) o4 (5T4)
from shear planes

/';r Séfﬁf Cla é(/jof/aw

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) bolt
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

075Fy

0.430F,

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

0.75F,

0.563F,

1% Far high-strength baks subject to tensile fatigue loading, ses Appendix 3.
1% Fgr end loaded connections with a fastener patiern bkzngth greater than 32 in. (850 mm), Fayshall b2
reduced o 33.3% of the tabulated values. Fastenser 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 balis, the tabulated values shall be reduced by 1% for 2ach Vie in. (2 mm) over five diameters of

lzngth in the grip.
1" Threads permittzd in shear planss.

[o, . 64 ksi for sxclided.
Prepared by EngMagedKamel, =5/ 1/
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4. Minimum Edge Distance

The distance from the center of a standard hole to an edge of a connected part in any
direction shall not be less than either the applicable value from Table J3.4 or Table
J3.4M, or as required in Section J3.10. The distance from the center of an oversized
or slotted hole to an edge of a connected part shall be not less than that required for
a standard hole to an edge of a connected part plus the applicable increment, Cz, from
Table J3.5 or Table J3.5M.

User Note: The edge distances in Tables J3.4 and J3.4M are minimum edge dis-
tances based on standard fabrication practices and workmanship tolerances. The
appropriate provisions of Sections J3.10 and J4 must be satisfied.

When computing the ;:ljstaru:e ., use Til-E: act;m] hole diameter (which is Ye-inch
larger than the bolt diameter), and do not add the s inch as required in AISC B4.3b for
computing the net area for tension and shear. In other words. use a hole diameter of

h=d+é 1.

et d + Y5 inch (although if & + & were used. the slight error would be on the con-
servanve side).
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Summary of Bearing Strength, Spacing, and
Edge-Distance Requirements (Standard Holes)

a. Bearing strength:
R,=1201F, <2.4dtF, (AISC Equation J3-6a)

b. Mimimum spacing and edge distance: In any direction, both in the line of force
and transverse to the line of force,

s 2= 2%d (preferably 3d)
f. 2 value trom AISC Table J3.4

Forsingle- and double-angle shapes, the usual gage distances givenin Table 1-7A
in Part 1 of the Manual (see Section 3.6) may be used 1n Lieu of these mimmums.
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Spacing and Edge-Distance Requirements

To maintain clearances between bolt nuts and to provide room for wrench sockets,
AISC J3.3 requires that center-to-center spacing of fasteners (in any direction) be
no less than 2%4d and preferably no less than 3d, where d is the fastener diameter.
Minimum edge distances (in any direction}), measured from the center of the hole, are
given in AISC Table J3.4 as a function of bolt size. The spacing and edge distance to
be considered, denoted s and £, are illustrated in Figure 7.9.
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