Maximum A325 and A490 Bolt Loads at a Glance

SEVERAL REQUESTS have been received for additional
tables to those that appeared in the author’s article
“Maximum A325 Bolt Loads at a Glance”, Engineering
Journal, October 1967, page 143. The published tables
covered only 34- and 74-in. diameter bolts, for both
single shear and double shear connections. The specific
requests were for including the one-inch diameter size
bolts and for similar tables using A490 steel bolts.

For convenience the original tables are repeated;
however, the reader’s attention is called to the minor adjust-
ments in nearly all bolt loads in order to conform with the more
precise allowable bearing values given in the 1969 AISC Specifica-
tion. The allowable bearing on base material is now
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stated in tenths of a kip, whereas the previous specifica-
tion gave the corresponding values in half-kips.

The identification of type connections (whether fric-
tion or bearing with bolt threads excluded from shear
planes) is in accordance with the simplified designation
adopted for the new Seventh Edition AISC Manual of
Steel Construction. Suffixes are added to the bolt ASTM
designation as follows:

-F for Friction type connection

-N for bearing type connection with bolt threads
iNcluded in a shear plane

-X for bearing type connection with bolt threads

eXcluded in all shear planes

Readers are referred to the original article for the
logic, if not apparent, for using the maximum allowable
bolt load for each condition.

1875 (3{¢)

Table 1. Allowable SINGLE SHEAR Loads in Kips for 3/4-in. Dia. A325 Bolts
F,, ksi 36 42 45 46 50 55 60 65
F,, ksi 48.6 56.7 60.8 62.1 67.5 74.3 81.0 87.8
.27
26 * For all values in this shaded 9.72 ki

- or all values 1n 1S shaded area, use J. 1ps.

250 G4) | A325-X ’
24 8.75
23 8.38
22 8.02
21 7.65
20 7.29
19 6.93

18
17
16
15
14

13

125 (14)
12

11
10

.001

Material Thickness, In.
SN e 0

0.043 0.046

| For all values in this shaded area, use 6.63 kips,
' (No paint on contact surfaces)

A325-F

0.047 0.051

] 0.061
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Table 2. Allowable SINGLE SHEAR Loads in Kips for 7/8-in. Dia. A325 Bolts

F,, ksi 36 42 45 46 50 55 60 65
F,, ksi 48.6 56.7 60.8 62.1 67.5 74.3 81.0 87.8
0.32 ' - ' . .

0.3125 (5{¢)

i /é/’
13.18

For all values in this shaded area, us

i i . ((
e 13.23 kips.

1875 (31¢)

. For all values in this shaded area, use 11.78 kips.

(No paint on contact surfaces)

A325-F

14.93
14.05
13.17

0.30 12.76

0.29 12.33 A325-X
0.28 11.91 \
0.27 11.48

0.26 11.06

0.250 (14) 10.63

0.24 10.21

f: 0.23 9.78

;’.,3“ 0.22 9.36

_g 0.21

£ 10.20

; 0.19

| 01875 (o)

S |o0.18 o
0.17 9.04 9.24 10.04 11.05 12.05 13.06
0.16 9.45 10.40 11.34 12.29
0.15 9.75 10.63 11.52
0.14 9.10 9.92 10.76

9.21 9.99
835 0% For all values in this shaded area, use 9.02 kips. 9.60
0‘ 12 8 (No paint on contact surfaces) 9 ' 2
’ A325-F '
0.11
0.001 0.043 0.050 0.053 0.054 0.059 0.065 0.071 0.077
Table 3. Allowable SINGLE SHEAR Loads in Kips for 1-in. Dia. A325 Bolts
F,, ksi 36 42 45 46 50 55 60 65
F,, ksi 48.6 56.7 60.8 62.1 67.5 74.3 81.0 87.8
g;i For all values in this shaded area, use 17.28 kips.
0.33 16.04 A325-X
0.32 15.55
0.3125 (3{) | 15.19
0.31 15.07
0.30 14.58
0.29 14.09
0.28 13.61

510.27 13.12

-+ 10.26

¢lo.250 (y) | 1215 | 1417 | 1520 | 1552 | 1687 |

S [0.24

Elo.23

£10.22

& 0.21

= 0.

= 0.20

0.19
0.
0.
0.
0.
0.
0.
0.
0.
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Table 4. Allowable DOUBLE SHEAR Loads in Kips for 3/4-in. Dia. A325 Bolts

F,, ksi 36 42 45 46 50 55 60 65

F, ksi 48.6 56.7 62.1 67.5 81.0 87.8

54

52 . ‘ & For all values in this shaded area, use 19.44 kips.

51 18.59 A325-X
500 (14) 18.22 ;

49 17.86
48 17.50
47 17.13
46 16.77
45 16.40

44 16.04
4375 ({g) 15.95
43 15.67
42 15.31
41 14.94

Material Thickness, In.
BIEEEREEEEEEE EEEEEEE EEEEE EEEEE EEEEEER EEEEEESEEEEEEE

.40 14.58
39 14.22
38 13.85
375 (34) 13.67
37 13.49

36
35
34
33
32

3125 (31¢)
.31
.30
29 13.51 14.68 16.16 17.62 19.10
28 14.17 15.60 17.01 18.44

27 13.67 15.05 16.40 17.78
26 14.49 15.79 17.12

250 (14) . ) 13.93 15.19 16.46
24 For all values in this shaded area, use 13.25 kips. 13.37 14.58 15.80

93 (No paint on contact surfaces) 13.97 15.15

22 A325-F 13,36 14.49

21 13.83
20

001 0.036 0.043 0.046 0.047 0.051 0.056 0.061 0.066
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Table 5. Allowable DOUBLE SHEAR Loads in Kips for 7/8-in. Dia. A325 Bolts

31
30
29
28

27
26
250 (19)
24
23

.001

3125 (31¢)

F,, ksi 36 42 45 46 50 55 60 65
F,, ksi
0.625 (34)
0.62 —— "
0.61 For all values in this shaded }zrca, use 26.46 kips.
0.60 25.51 A325-
0.59 25.09
0.58 24.66
0.57 24.24
0.5625 (%) 23.92
0.56 23.81
0.55 23.39
0.54 22.96
0.53 22.54
0.52 22.11
0.51 21.69
0.500 (14) 21.26
0.49 20.84
0.48 20.41
0.47 19.99
0.46 19.56
; 0.45 19.14
T+10.44 18.71
€ 10.4375 (1{g)
$10.43
£0.42
= (0.41
3
5 0.40
2 10.39
0.38
0.375 (3¢)
0.37
0.36
0.35
0.34
0.33 19.49 21.45 23.39 25.35
0.32 18.90 20.80 22.68 24.58
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0

20.32 22.15 24.00
20.15 21.97 23.82
19.50 21.26 23.05
18.85 20.55 22.28
18.20 19.84 21.51

19.14 20.74

For all values in this shaded area, use 18.04 kips.
(No paint on contact surfaces)

A325-F
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Table 6. Allowable DOUBLE SHEAR Loads in Kips for 1-in. Dia. A325 Bolts

.48
47
.46

45
44
4375 (7{¢g)
43
42

41
40
.39
.38
375 (3¢)

32
3125 (5{¢)
31
30
29

28
27
.26

HIEEEIEEEEEEEEEEEIEEEEEI EEEEE EEEEEE D = EEEE I EEEE R EEEEEEEEEEEEES

F,, ksi 36 42 45 46 50 55 60 65
F,, ksi 48.6 56.7 60.8 62.1 67.5 74.3 81.0 87.8
.71
.70
.69
L6875 (114¢)
68 . .
67 32.56 ' o
66 32.08 For all values in this shaded area, use 34.56 kips.
.65 31.59 A325-X
64 31.10 .
63 30.62
625 (54) 30.37
62 30.13
.61 29.65
60 29.16
59 28.67
58 28.19
57 27.70
5625 (9{¢) 27.34
£10.56 27.22
#l0.55 26.73
g .54 26.24
£[0.53 25.76
~|0.52 25.27
‘Elo.s1 24.79
S10.500 (14)
49

29.97 32.49
29.16 31.61
28.35 30.73
27.54 29.85
26.73 28.97
25.92 28.10
For all values in this shaded area, use 23.56 kips. 25.31 27.44

24.81 26.60 27.17 29.53 32.51
24.38 26.14 26.70 29.02 31.95

23.81 25.54 26.08 28.35 31.21 34.02

24.93 25.46 27.67 30.46 33.21
24.84 27.00 29.72 32.40
26.32 28.98 31.59 34.24
25.65 28.23 30.78 33.36
27.86 30.37 32.92

27.22
26.34

(No paint on contact surfaces)

A325-F

0.062 | 0.067
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Table 7. Allowable SINGLE SHEAR Loads in Kips for 3/4-in. Dia. A490 Bolts

F,, ksi 36 42 45 46 50 55 60 65
F,, ksi 48.6 56.7 60.8 62.1 67.5 74.3 81.0 87.8
0.39 4 ' '
0.38 FM 11 values in this sh :d 14.14 k'd
0375 (:}g) . or all values 1n this shade area, use . 1ps.
0.37 13.49
0.36 13.12
0.35 12.76
0.34 12.39
0.33 12.03
0.32 11.66
0.3125 (5{¢) 11.39
0.31 11.30
0.30 10.93
£ |0.29 10.57
Ll
41 0.28 10.21
L
% 0.27 9.84
ﬁ 0.26 / 9.48
= | 0.250 (1y)
§|o0.24
N
S 0.23
0.22
0.21 .82
0.20 11.14 12.15 13.17
0.19 10.59 11.54 12.51
0.1875 (3{¢) 10.45 11.39 12.35
0.18 10.03 10.93 11.85
0. ) 10.33 11.19
0.16 For all values in this shaded area, use 8.84 kips, 10.54
0.15 (No paint on contact surfaces)
0. A490-F
0.
0.
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Table 8. Allowable SINGLE SHEAR Loads in Kips for 7/8-in. Dia. A490 Bolts

1875 (31¢) For all values in this shaded area, use 12.03 kips. | 14.40
18
17

16
15

(No paint on contact surfaces)

A490-F

F,, ksi 36 42 45 46 50 55 60 65
F,, ksi 48.6 56.7
0.46 ' ‘
L e =
(())‘:i For all values in this shaded area, use 19.24 kips.
0.4375 ({g) | 18.60 A490-X
0.43 18.29 | .
0.42 17.86 |
0.41 17.44
0.40 17.01
0.39 16.58 m
0.38 16.16
0.375 (34) 15.95
0.37 15.73
0.36 15.31
0.35 14.88
] 0.34 14.46
= 10.33 14.03
£lom 13.61
3 | 0.3125 (34¢) 13.29
£ 10.31 13.18
= 10.30 12.76
b
5 10.29
= |0.28
0.27
0.26
0.250 (14)
0. 15.60 17.01 18.44
0. 14.95 16.30 17.67
0. 14.30 15.59 16.90
0. 13.65 14.88 16.13
0. 13.00 14.17 15.36
0.19 12.35 13.47 14.60
0.
0.
0.
0.
0.
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Table 9. Allowable SINGLE SHEAR Loads in Kips for 1-in. Dia. A490 Bolts

F,, ksi

36 42 45 46 50 55

65

F,, ksi

.52
51
1500 (1g)
49
48

48.6 56.7 60.8 62.1 67.5 74.3

For all values in this shaded area, use 25.13 kips,

A490-X

47
46
45
44
4375 (1)

43
.42
41
40
39

38
375 (3¢)
37
.36
.35

.34
.33
.32
3125 (54¢)
31

30
29
28
27
.26

250 (14)
24
23
22
21

20
19
1875 (34¢)
18
17

.001

Material Thickness, In.

87.8

For all values in this shaded area, use 15.71 kips
(No paint on contact surfaces)

A490-F

0.057

16.68
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Table 10. Allowable DOUBLE SHEAR Loads in Kips for 3/4-in. Dia. A490 Bolts

.48
47

.46
45
.44
4375 (14g)
.43

.42
41
.40
39
.38

375 (3¢)
.37
.36
.35
.34

.33
32
3125 (5{¢)
31
30

Soolococooo|locococooco|locooo|loocoocoolcocoocoo|oococooo|oococoocoo|ococooo|ocoococooo|looooo|loocooo

0.26
0.001

F,, ksi 36 42 45 46 50 55 60 65
F,, ksi 48.6 56.7 60.8 62.1 67.5 74.3 81.0 87.8
- o ' .
77
76
750 (34)
74
73
72 26.24 ' . S
7 25 88 For all values in this shaded area, use 28.28 kips.
A490-X
70 25.51
69 25.15
6875 (1146) | 25.06
68 24.79
67 24.42
66 24.06
65 23.69
64 23.33
63 22.96
625 (5¢) 22.78
62 22.60
0.6t 22.23
=}
"510.60 21.87
¢ 10.59 21.51
::é 58 21.14
£10.57 20.78
f:j 15625 (946) 20.50
S (0.56 20.41
= 10.55 20.05
54 19.68
53 19.32
52 18.95
.51 18.59
.500 (14)
49

18.70 19.10 20.76 22.85 24.91 27.00

18.63 20.25 22.29 24.30 26.34
18.16 19.74 21.73 23.69 25.68

17.70 19.24 21.18 23.08 25.02

18.98 20.90 22.78 24.69
18.73 20.62 22.48 24 .36

20.06 21.87 23.71
19.50 21.26 23.05
18.95 20.65 22.39

20.05 21.73

. For all values in this shaded area, use 17.67 kips. 19.44 21.07
(No paint on contact surfaces) 18.98 20.58

A490-F 18.83 20.41

18.22 19.75
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Table 11. Allowable DOUBLE SHEAR Loads in Kips for 7/8-in. Dia. A490 Bolts

F,, ksi 36 42 45 46 50 55 60 65
F,, ksi
0.91
0.90
0.89
0.88
0.875 (14)
0.87
0.86
0.85
0.84
0.83
0.82
0.8125 (13{¢)
0.81 34.45
0.80 34.02
0.79 33.59
0.78 33.17
0.77 32.74
0.76 32.32
0.750 (39) 31.89
0.74 31.47
5 10.73 31.04
410.72 30.62
| £ o 30.19
£ (070 29.77 : : 38.
5 [0.69 29.34 34.23 36.71 37.49
£ [0.6875 (11{g) | 29.24 34.11 36.57 37.36
> [0.68 28.92 33.74 36.18 36.95
0.67 28.49 33.24 35.64 36.41
0.66 28.07 32.74 35.11 35.86
0.65 27.64 32.25 34.58 35.32
0.64 27.22 31.75 34.05 34.78
0.63 26.79 31.26 33.52 34.23
0.625 (3¢) 26.58 31.01 33.25 33.96
0.62 26.37 30.76 32.98 33.69
0.61 25.94 30.26 32.45 33.15
0.60 25.51 29.77 31.92 32.60
0.59 25.09 29.27 31.39 32.06
0.58 24.66 28.78 30.86 31.52
0.57 24.24 28.28 30.32 30.97
0.5625 (%16) 27.91 29.92 30.56
0. 27.78 29.79 30.43
0. 27.29 29.26 29.89
0. 26.79 28.73 29.34
0. 26.29 28.20 28.80
0. 25.80 27.66 28.26
0. 0.050 0.053 0.054 059 065 0.071 0.077

Table 17 continued next page
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Table 11 (Continued)

F,, ksi 36 42 45 46 50 55 60 65
F,, ksi 48.6 56.7 60.8 62.1 67.5 74.3 81.0 87.8
0.51 25.30 27.13 27.71 30.12 33.16 36.15
0.500 (14) 2481 26.60 27.17 29.53 32.51 35.44 38.41
0.49 24.31 26.07 26.63 28.94 31.86 34.73 37.64
0.48 25.54 26.08 28.35 31.21 34.02 36.88
0.47 25.00 25.54 27.76 30.56 33.31 36.11
0.46 24,47 25.00 27.17 29.91 32.60 35.34
0.45 24,45 26.58 29.26 31.89 34.57
0.44 25.99 28.61 31.18 33.80
10.4375 (1) 25.84 28.44 31.01 33.61
S10.43 25.40 27.96 30.48 33.03
£loa 24.81 27.31 29.77 32.27
£]0.41 24.22 26.66 29.06 31.50
£]0.40 26.00 28.35 30.73
2/0.39 25.35 27.64 29.96
g 0.38 24.70 26.93 29.19
= 10.375 (3¢) 2438 26.58 28.81
0.37 For all values in this shaded area, use 24.05 kips. 26.22 28.43
0.36 (No paint on contact surfaces) 25.51 27.66
0.35 A490-F 24 81 26.89
0.34 24.10 26.12
0.33 25.35
0.32 24 58
0.3125 (5{¢)
0.001 0.043 0.050 0.053 0.054 0.059 0.065 0.071 0.077
85
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Table 12. Allowable DOUBLE SHEAR Loads in Kips for 1-in. Dia. A490 Bolts

F,, ksi 36 42 45 46 50 55 60 65
F,, ksi
1.04
1.03
1.02
1.01
1.000 (1)
0.99
0.98 e i
0.97 ) For all values in this shaded area, use 50.27 kips.
0.96 46.66 A490-X
0.95 46.17
0.94 45.68
0.9375 (13{¢) | 45.56
0.93 45.20
0.92 44.71
0.91 44 .23
0.90 43.74
0.89 43.25
0.88 42.77
0.875 (74) 42.52
0.87 42.28
= 10.86 41.80
§ 0.85 41.31
%10.84 40.82
£10.83 40.34
5|0.82 39.85 49.
&
210.8125 (134¢g) | 39.49 46.07 49.40
=0.81 39.37 45.93 49.25
0.80 38.88 45.36 48.64 49.
0.79 38.39 44.79 48.03 49.06
0.78 37.91 44.23 47 .42 48.44
0.77 37.42 43.66 46.82 47.82
0.76 36.94 43.09 46.21 47.20
0.750 (34) 36.45 42.52 45.60 46.57
0.74 35.96 41.96 44 .99 45.95
0.73 35.48 41.39 44 .38 45.33
0.72 34.99 40.82 43.78 44.71
0.71 34.51 40.26 43.17 44.09
0.70 34.02 39.69 42.56 43.47
0.69 33.53 39.12 41.95 42.85
0.6875 (11{¢) | 33.41 38.98 41.80 42.69
0.68 33.05 38.56 41.34 42.23
0.67 32.56 37.99 40.74 41.61
0.66 32.08 37.42 40.13 40.99
0.65 31.59 36.85 39.52 40.36
0.64 P 36.29 38.91 39.74
0.001 | 0.049 0.057 0.061 0.062 0.088

Table 12 continued next page
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Table 12 (Continued)

F,, ksi 36 42 45 46 50 55 60 65
F,, ksi 48.6 56.7 60.8 62.1 67.5 74.3 81.0 87.8

0.63 35.72 38.30 39.12 42.52 46.81

0.625 (34) 35.44 38.00 38.81 42.19 46.44

0.62 35.15 37.70 38.50 41.85 46.07

0.61 34.59 37.09 37.88 41.17 45.32

0.60 34.02 36.48 37.26 40.50 4458

0.59 33.45 35.87 36.64 39.82 43 .84

0.58 32.89 35.26 36.02 39.15 43.09

0.57 32.32 34.66 35.40 38.47 42.35

0.5625 (9{¢) 31.89 34.20 34.93 37.97 41.79

0.56 31.75 34.05 34.78 37.80 41.61

0.55 33.44 34.15 37.12 40.86 44 .55 48.29

0.54 32.83 33.53 36.45 40.12 43.74 47 .41

0.53 32.22 32.91 35.77 39.38 42.93 46.53
10.52 31.62 32.29 35.10 38.64 42.12 45.66
S 10.51 31.67 34.42 37.89 41.31 44.78
& 10500 2 33.75 37.15 40.50 43.90
4 10.49 33.07 36.41 39.69 43.02
£10.48 32.40 35.66 38.88 42.14
< 10.47 31.72 34.92 38.07 41.27
g | 0.46 34.18 37.26 40.39
= [0.45 3343 36.45 39.51

0.44 32.69 35.64 38.63

0.4375 (1{¢) 32.51 35 .44 38.41

0.43 31.95 34.83 37.75

0.42 34.02 36.88

0.41 33.21 36.00

0.40 For all values in this shaded area, use 31.42 kips. 32.40 35.12

0.39 (No paint on contact surfaces) 31.59 34.24

0.38 A490-F 33.36

0.375 (3¢) 32.92

0.37

0.36 . o

0.35 . . . .

0.001 0.049 0.057 0.061 0.062 0.067 0.074 0.081 0.088
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