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Strength  LRFD  ASD 
Tension on the gross-

area of tension member 

 

108.0 × 0.9 = 97.2  108.0
1.67

= 64.7  

Tension on the net-area 

of tension member 

 

123.3 × 0.75 = 92.5  123.3
2

= 61.7  

Block shear strength 
 

119.1 × 0.75 = 89.3 119.1
2

= 59.6 

Shear and bearing 
strength of bolts 

95.6 × 0.75 = 71.7 95.6
2

= 47.8 

Slip-critical strength 37.97 × 1 = 37.97 37.97
1.5

= 25.31  

Control  37.97 kips 25.31  
 

6.6 Tables for Bolt Strength 

Manual Tables 7-1 through 7-5 give values for bolt shear, tensile, and slip-critical 

strengths and bearing strength at bolt holes. Their use will be illustrated in 

Example below. 
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Example 4:- 

A 5⁄8-inch-thick tension member is connected to two 1⁄4-inch splice plates, as 

shown in Figure below. The loads shown are service loads. A36 steel and 5⁄8-

inch-diameter, Group A bolts will be used. If slip is permissible, how many bolts 

are required? Each bolt centerline shown represents a row of bolts in the direction 

of the width of the plates. 

 

Solution 

These bolts are in double shear. From Manual Table 7-1, 

Solving using LRFD method 
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Since, a certain type of high strength A bolt is not indicated. Average value will 

be assumed 

∅ =
22.1 + 27.6

2
= 24.9 

 

Assume that shear controls and then check bearing. The required strength of the 
connection is 

= 1.2 + 1.6 = 1.2 30 + 1.6 25 = 76  

   
∅

=
76

24.9
= 3.1   ∴  4  

Try four bolts, two per line, on each side of the splice. 

 

Bearing: The bearing force on the 5⁄8-inch-thick tension member will be twice as 

large as the bearing force on each of the 1⁄4-inch splice plates. Because the total 

load on the splice plates is the same as the load on the tension member, for the 

splice plates to be critical the total splice plate thickness must be less than the 

thickness of the tension member—and it is. For the inner holes and a spacing of 

3 inches, Manual Table 7-4 gives 
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∅ = 65.3 = 65.3
1
4

+
1
4

= 32.65 > 24.9,   ℎ   24.9  

For the holes nearest the edge of the plate, we will conservatively use an edge 

distance of 1 1⁄4 inches to find the bearing strength from Manual Table 7-5. 

 

 

∅ = 47.3 = 47.3
1
4

+
1
4

= 23.65 < 24.9 .  

To obtain the strength of the connection based on shear and bearing; 

∅ = 2 24.9 + 2 23.65 = 97.1 > 76 .  

 

Use four bolts, two per line, on each side of the splice. A total of eight bolts 

will be required for the connection. 

Solution using the ASD method 

From Table(7.1), the shearing force for bolts 
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Ω
=

14.7 + 18.4
2

= 16.55 

= + = 30 + 25 = 55  

   =
Ω

=
55

16.55
= 3.32  ∴  4  

Try four bolts, two per line, on each side of the splice. 

For inner holes, 

Ω
= 43.5 = 43.5

1
4

+
1
4

= 21.75 > 16.55,   ℎ   21.75  

For outer holes 

Ω
= 31.5 = 31.5

1
4

+
1
4

= 15.75 < 16.55 .  

To obtain the strength of the connection based on shear and bearing; 

Ω
= 2 16.55 + 2 15.75 = 64.6 > 55 .  

Use four bolts, two per line, on each side of the splice. A total of eight bolts will 

be required for the connection. 
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Example 5:- 

The C8 × 18.75 shown in Figure 7.15 has been selected to resist a service dead 

load of 18 kips and a service live load of 54 kips. It is to be attached to a 3⁄8-inch 

gusset plate with 7⁄8-inch-diameter, Group A bolts. Assume that the threads are 

in the plane of shear and that slip of the connection is permissible. Determine the 

number and required layout of bolts such that the length of connection L is 

reasonably small. A36 steel is used. 

 

 

LRFD 
SOLUTION 

= 1.2 + 1.6 = 1.2 18 + 1.6 54 = 108  

 

We will select the number of bolts based on shear and verify that the bearing 

strength is adequate once a final bolt layout has been determined. From Manual 

Table 7-1, the shear strength is 
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Although five bolts will furnish enough capacity, try six bolts so that a 

symmetrical layout with two gage lines of three bolts each can be used, as shown 

in Figure below. (Two gage lines are used to minimize the length of the 

connection.) We do not know whether the design of this tension member was 

based on the assumption of one line or two lines of fasteners; the tensile capacity 

of the channel with two lines of bolts must be checked before proceeding. For the 

gross area, 

 

The exact length of the connection is not yet known, so Equation 3.1 for U cannot 

be used. Assume a conservative value of U = 0.60. 

 

The member capacity is therefore adequate with two gage lines of bolts. Check 

the spacing and edge distance transverse to the load. From AISC J3.3, 
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For the holes nearest the edge of the gusset plate, use Manual Table 7-5 and an 

edge distance of 1 1⁄4 inches. 

 

The tentative connection design is shown in Figure below and will now be 

checked for block shear in the gusset plate (the geometry of the failure block in 

the channel is identical, but the gusset plate is thinner). 
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The simplest way to increase the block shear strength for this connection is to 

increase the shear areas by increasing the bolt spacing or the edge distance; we 

will increase the spacing. Although the required spacing can be determined by 

trial and error, it can be solved for directly, which we do here. If we assume that 

the upper limit in AISC Equation J4-5 does not control, the required design 

strength is  
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Use the connection detail as shown in Figure 
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H.W:- repeat the previous example using the ASD method. 

 


