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C H A P T E R 6: Simple Connection 
7.1 : Introduction  

Connections of structural steel members are of critical importance. An inadequate connection, 

which can be the “weak link” in a structure, has been the cause of numerous failures. Failure of 

structural members is rare; most structural failures are the result of poorly designed or detailed 

connections. 

Modern steel structures are connected by welding or bolting (either high-strength or “common” 

bolts) or by a combination of both. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

6.1

CHAPTER SIX: CONNECTION



Tikrit University                                                                                                                             Structural Steel Design     
College of Engineering                                                                             4th class 
Civil Engineering Department                                                                               Ch.7 Simple Connection  
 

2 
 

High strength bolts 

Group A A325 bolt 

Group B A490 bolt 

A325-X               Threaded are excluded from shear plane 

A325-N               Threaded are not excluded from shear plane 

A490-X               Threaded are excluded from shear plane 

A490-N               Threaded are not excluded from shear plane 
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Group A  

Group B  

Group A  

Group B  



Tikrit University                                                                                                                             Structural Steel Design     
College of Engineering                                                                             4th class 
Civil Engineering Department                                                                               Ch.7 Simple Connection  
 

4 
 

Type of connections 

Bearing type connections – slip is permitted under service loads. 

 

 

 

 

 

 

 

 

 

Slip- critical connections (Formally known as friction type connections) slip is not permitted 

under service loads 
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Failure modes 

We need to examine the various modes of failure that are possible in connections with fasteners: 

 

1- Bolt shear failure 

 

 

 

 

 

 

 

2- Tension fracture of plate 

 

 

 

 

 

 

3- Bearing failure of plate (crushing failure) 

 

 

 

 

 

 

 

 

 

 

                                     

 

 

Tearing failure of plate 

Tension Fracture 
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4- Shear failure of plate 
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7.2 BOLTED SHEAR CONNECTIONS: FAILURE MODES 

 
Consider the lap joint shown in Figure 7.4a. Failure of the fastener can be assumed to occur as 

shown. 
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Example  

shear strength /bolt = Fnv × Ab 
3

4
˝ 𝜙 𝑏𝑜𝑙𝑡 𝐴325 − 𝑁 

From table J3-2 and table 7-1 shear strength /bolt = FnvxAb= 48x0.442=21.261, 𝜙𝑟 =
0.75 × 21.216 = 15.9 𝑘𝑖𝑝𝑠 
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Group A  

Group B  

Group B  
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Table 7-2 Tensile Strength  
Design tensile strength /bolt = ϕRn= ϕFnt x Ab 
3

4
˝ 𝜙 𝑏𝑜𝑙𝑡 𝐴325 − 𝑁 

From table J3-2 and table 7-2 shear strength /bolt = FntxAb= 90x0.442=39.78, 𝜙𝑟 =
0.75 × 39.78 = 29.8  𝑘𝑖𝑝𝑠 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7.3 BEARING STRENGTH, SPACING, AND EDGE-DISTANCE 

REQUIREMENTS 

 
Bearing strength is independent of the type of fastener because the stress under consideration 

is on the part being connected rather than on the fastener. 

For this reason, bearing strength, as well as spacing and edge-distance requirements, which also 

are independent of the type of fastener, will be considered before bolt shear and tensile strength. 
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Bolts located closest to the edges  

𝐿𝑐 = 𝐿𝑒 − 1
2⁄ 𝑑ℎ𝑜𝑙𝑒 

𝑑ℎ𝑜𝑙𝑒 = 𝑑𝑏𝑜𝑙𝑡 +
1

16
 

𝑅𝑛 = 𝑛𝑜𝑚𝑖𝑛𝑎𝑙 𝑠𝑡𝑟𝑒𝑛𝑔ℎ𝑡 𝑓𝑜𝑟 𝑏𝑒𝑎𝑟𝑖𝑛𝑔 = 1.2 𝐿𝑐𝑡 𝐹𝑢 ≤ 2.4 𝐹𝑢𝑑𝑡 

t= thickness of the connected part 

Fu= min tensile strength of the connected part 

d=bolt diameter  

𝜙𝑅𝑛 = 𝑑𝑒𝑠𝑖𝑔𝑛 𝑠𝑡𝑟𝑒𝑛𝑔ℎ𝑡  

𝜙 = 0.75 

Other Bolts 

𝐿𝑐 = 𝑆 − 𝑑ℎ𝑜𝑙𝑒 

𝑑ℎ𝑜𝑙𝑒 = 𝑑𝑏𝑜𝑙𝑡 +
1

16
 

𝑅𝑛 = 𝑛𝑜𝑚𝑖𝑛𝑎𝑙 𝑠𝑡𝑟𝑒𝑛𝑔ℎ𝑡 𝑓𝑜𝑟 𝑏𝑒𝑎𝑟𝑖𝑛𝑔 = 1.2 𝐿𝑐𝑡 𝐹𝑢 ≤ 2.4 𝐹𝑢𝑑𝑡 
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