


QUESTIONS



Agenda

Base plate vs Anchor Grid 
operation – Modeling examples

Anchor and concrete block 
analysis and code checks

Contact and weld 
simultaneously, contact only

Verification study 

Limitations



Base plate                        Anchor grid operation
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Practical examples
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Base plate operation Anchor grid operation



1. Base plate and anchors position and 
reference
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2. Base plate editor
• Delete  anchors

• Modify base plate shape 
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3. Shear lug options and design 

• Select the shear lug shape from 
profile data base

• Change position and rotation of 
the shear lug

• Shear lug can be combined with 
mortar joint or direct stand 
options
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Shear lug design
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Design Guide 1 -AISC



4. Base plate and grid operation

• Use base plate operation, delete 
anchors and use a grid operation
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Polar position of anchors
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5. Lateral wall anchorage

• Grid operation can be attached 
to a stiffening member

• You can create different grid 
operations in one model 
attached to the same concrete 
block 

• However, a warning will be 
displayed: 
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6. Steel cable anchorage

• Grid anchor operation using a 
plate

• Rod member can be used only 
with: 
Gusset plate or connecting plate
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7. Partially supported base plate 

• Anchor attached to a member's 
plate

• Concrete block dimension
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Behind the scenes - Concrete block 
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Concrete block is represented as a 3D 
Element in the model view. However, in the CBFEM analysis, the concrete 

block is modeled as a shell element



Tension force by anchors

• Anchors are modeled as springs 

• If a gap is selected, that portion 
is analyzed as a beam element

• Gap - Shear is transfer through 
anchors 

• Mortar -Steel strength in shear 
Vsa is multiplied by 0.8 (ACI 318-
14 – 17.5.1.3).
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Shear force

• Shear force is calculated as 
resultant of all the applied 
loads

• Shear force can be transfer by:
• Friction

• Shear lug

• Anchors
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Articles data base

Analysis

• Anchor bolts

• Anchors stand-off (gap)

• Concrete block

Design

• Code check of anchors according 
AISC and ACI

• Code check of concrete block 
according to AISC
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https://www.ideastatica.com/support-center/anchor-bolts
https://www.ideastatica.com/support-center/calculation-of-anchors-with-stand-off
https://www.ideastatica.com/support-center/concrete-block
https://www.ideastatica.com/support-center/design-check-of-anchors-according-to-aisc
https://www.ideastatica.com/support-center/design-check-of-anchors-according-to-aisc
https://www.ideastatica.com/support-center/check-of-concrete-blocks-according-to-aisc
https://www.ideastatica.com/support-center/check-of-concrete-blocks-according-to-aisc


Code check of anchors AISC - ACI

• Anchor rods are designed 
according to AISC 360-16 – J9 
and ACI 318-14 – Chapter 17. 

• The following resistances of 
anchor bolts are evaluated:

• Steel strength of anchor in 
tension ϕNsa,

• Concrete breakout strength in 
tension ϕNcbg,

• Concrete pullout strength ϕNp,
• Concrete side-face blowout 

strength ϕNsb,
• Steel strength of anchor in 

shear ϕVsa,
• Concrete breakout strength in 

shear ϕVcbg,
• Concrete pryout strength of 

anchor in shear ϕVcp.
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Code check of Concrete blocks ACI

• Concrete in compression: 
Bearing strength in 
compression is designed 
according to AISC 360-16, 
Section J8.
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Option to overpass the concrete breakout 
resistance as the user is adding supplementary 
reinforcement to the concrete block :
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Supplementary reinforcement by ACI 



Contact and 
weld 

• User question: If I enforce milling of the column 
end, is there any option in IdeaStatica to account 
for this, so that the weld size between the end 
cap and the column can be reduced?
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Contact and 
weld 

• User question: If I enforce milling of the column 
end, is there any option in IdeaStatica to account 
for this, so that the weld size between the end 
cap and the column can be reduced?
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Verification study: Base Plate Connections 
(AISC)
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https://www.ideastatica.com/support-center/base-plate-connections-aisc
https://www.ideastatica.com/support-center/base-plate-connections-aisc


Key findings

• For thick base plates that better conform to the 
rigid base plate assumption, IDEA StatiCa 
provides strengths that are comparable to the 
traditional calculations presented in AISC 
Design Guide 1.
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Key findings

• For thinner base plates, where flexural 
yielding of the base plate due to bearing 
stresses controls, IDEA StatiCa can provide 
significantly greater strengths than the 
traditional calculations since the 
distribution of bearing stresses is 
calculated explicitly and redistributes upon 
the initiation of yielding of the base plate.
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Key findings

• IDEA StatiCa correctly 
calculates the shear strength 
of anchor rods but neglects 
the potential reductions in 
shear strength due to bending 
of the anchor rod within the 
base plate that can occur in 
certain base plate 
configurations (e.g., base 
plates with welded plate 
washers).
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Limitations

• Plate washer welded to the base plate

• Changing resistance factors for specific anchors or code checks

• Welded bolts in the base plate - Embedded plates

• Hilti vs IDEA – Anchors in Profis have the real stiffness from their test, 
compared to the IDEA values. 
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