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Verification example – Bolts in combined tension and shear 

Type of connection: Bolts in combined tension and shear 

Unit system: Metric  

Designed acc. to: CSA S14-16  

Investigated: Bolts 

Plate Materials: Steel grade 350W 

Bolts: M20, grade A325 

Geometry:  

 

 

Applied forces: 

N = 1024,5 kN 

V = 0 kN 

M = 0 kNm 

Procedure: 

The example was taken from CISC Handbook of Steel Construction. Regular bolts M20, steel grade 
A325 (shear force transfer by bearing) are used. It is assumed that bolt threads are not intercepted 
by the shear plane. 

Bolts M20, A325 
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IDEA StatiCa Connection 
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Although the bolts have still sufficient reserve in load resistance, the plates yield significantly and the 
forces in bolts vary. The average tension load in bolt is 95 kN and average shear load in bolt is 64 kN.  
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Manual assessment 

The example was taken from CISC Handbook of Steel Construction, 8th edition, 2003. 
 

 

Comparison:  

The results of both IDEA StatiCa Connection design and manual computation according to CISC 
Handbook of Steel Construction gives similar values: the tension force in bolt including prying forces 
in manual assessment is 90.9 kN and in IDEA, the average tension load in bolt is 95 kN. The shear load 
in manual assessment is 64 kN, which is the same value as the average in IDEA. Due to the 
deformation of plates, the force distribution in bolts is slightly uneven. The most loaded bolt 
determines the resistance of the connection and therefore, the assessment in IDEA is conservative.  


