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Verification example – Anchor bolts in tension and shear 

Type of connection: Base plate subjected to pure tension  

Unit system: Metric  

Designed acc. to: CSA S14-16 and CSA A23.3-14 

Investigated: Anchor bolts in tension 

Plate Materials: 350W 

Base plate thickness: 25.4 mm 

Anchor bolts: 3/4, grade A325, standard holes with diameter 21 mm, circular heads with diameter 
45 mm, embedment length 400 mm 

Geometry:  
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Applied forces: 

N = 30 kN 

V = 100 kN 

M = 0 kNm 

Procedure: 

Anchor bolts in tension are designed according to Concrete Capacity Method in A23.3-14 Design of 
concrete structures – Annex D. The concrete pad is assumed as unreinforced and cracked. Shear force 
is assumed to be transferred via all anchor bolts for all failure modes and the concrete cone in shear is 
assumed as the closest to the concrete edge. 

IDEA StatiCa uses a Winkler subsoil model for concrete foundation pad as simplification. 

IDEA StatiCa Connection 

According to Canadian customs, the base plate should not yield. The maximum von Mises stress 
reached on the base plate is 49.3 MPa. The combination of tensile and shear force causes a slight 
bending of the column base. The base plate is inclined and is in contact with the concrete which 
increases the tensile forces in anchors no. 3 and 4. The shear forces are affected by the normal force; 
the tensile force deforms the base plate and the shear vectors with magnitude 0.9 kN aim to the centre 
of the base plate. 
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CISC 
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Comparison 

The resistances of anchors in tension – steel resistance of the anchor, concrete breakout resistance, 
concrete pullout resistance, and side-face blowout resistance – and in shear – steel resistance of the 
anchor, concrete breakout resistance, and concrete pryout resistance – are completely the same as 
using the manual check according to A23.3-14 – Annex D. The difference is between the loading, the 
forces acting on anchors are slightly higher due to the prying forces which are not expected in the 
manual assessment. The difference in anchor utilization is therefore 3 %. The difference varies with 
the plate thickness and the normal force. Concrete capacity method assumes rigid base plate while 
CBFEM uses force distribution which is closer to reality. 


