
Connection Limit Conditions 
 

The column to base connection has three important limit conditions.  These conditions are due to 
the plate thickness, bolt size, load applied, and other material characteristics.  The construction 
materials were a HSS 6x6x¼ inch column connected by a weld to a 12x12x¾ inch gusset plate.  
These were connected to a concrete footing by four ¾ inch bolts.  These bolts were anchored into 
the concrete footing.  Once these conditions are analyzed, they then can be used to find the 
allowable dead, live, snow, and wind load combinations for the designed structure.  The 
connection analyzed was found to have the following limits as calculated in appendix A: 
 
 
• Block Shear Rupture 
• Bolt Shear Rupture 
• Bolt Tension due to Uplift Force 

Pu=220 kips 
Pu=64 kips 
Pu=60 kips 

 
 

Connection Property Assumptions 
 

• 6x6x¼ HSS column 
AISC Table 1-12 [p1-91] 

o A36 
o Ag=5.24 in 

 
• ¾ in A325N bolts 

AISC J3.2 [p16.1-104] 
o Ab=0.442 in2 
o Fnt=90 ksi 
o Fnv=48ksi 
 

• 12x12x¾ gusset plate 
o A36 

 
• A36 Steel 

AISC Table 2-3 [p2-39] 
o Fy=36 ksi 
o Fu=58 ksi 
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APPENDIX A: LIMIT STATES 

Assuming A36 steel for plates, and A325N steel for bolts 
 
 

Block Shear: 
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  A36 Steel Fu=58 ksi 
   Fy=36 ksi 
 
  Block Area #1: Agv = Agt = 2125.1"4
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  Block Area #2: Agv = Agt = 275.6"4
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Bolt Strength (shear): 2
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 A325N Steel Fnv=48 ksi 
 
   
 )4(__)1(__2.21442.0 boltperceshearsurfaperkRinA sb =⇒=  
 
 kipsPu 6.63=  
 
 
 

 
 
 
 
 
 

Bolt Tension (from uplift force): 2
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