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AGENDA

• Design of Fasteners For Use In Concrete According to EN 1992-4

• Design Your Baseplate With PROFIS Engineering – Assuming a Rigid Baseplate

• Design Your Baseplate With PROFIS Engineering – Using CBFEM

• Questions & Answers
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• A specification shall typically include 
manufacturer, type and geometry of the 
fasteners. Fastenings shall no be changed 
unless verified and approved by the 
responsible designer.

• Always assume that the concrete is cracked
over its service life unless you can prove the 
opposite.

• The linear strain distribution is valid if the 
fixture is sufficiently rigid, the baseplate 
remains elastic under design actions and its 
deformation remains negligible.

(EN 1992-4:2018; 4.5)

(EN 1992-4:2018; 4.7)

(EN 1992-4:2018; 6.2.1)
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STARTING POINT OF DESIGN

Given
• Concrete C20/25, cracked, thickness 500 mm
• I profile, I 200
• Centre of profile 200 mm from concrete edge
• Vx: 10 kN, Vy: 10 kN, N: 10 kN, Mx: -10 kNm

My choices
• Baseplate 12 mm, 220 x 220 mm
• 4 chemical anchors Hilti HIT-HY 200 + HAS-U 5.8 M10x170, 

embedment depth 100 mm
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STARTING POINT OF DESIGN
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PARAMETERS AFFECTING THE DESIGN RESISTANCE
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OK, WHAT ABOUT STEEL FAILURE?
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LET US START BY TAKING CARE OF STEEL FAILURE BY

• Changing the steel grade to 8.8

• Changing the diameter to M12
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OK, WHAT ABOUT BOND FAILURE?
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LET US TAKE CARE OF BOND FAILURE BY

• Changing the embedment depth to 240 mm
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OK, WHAT ABOUT CONCRETE BREAKOUT?



Design Your Baseplate With PROFIS Engineering & CBFEM | May 2021 13

LET US TAKE CARE OF CONCRETE BREAKOUT BY

• Enlarging the baseplate to 250 x 250 mm

• Putting the anchors to 200 x 200 mm
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OK, WHAT ABOUT COMB. CONCRETE FAILURE?
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LET US TAKE CARE OF COMB. CONCRETE FAILURE BY 

• Enlarging the baseplate (in y direction) to 600 mm to get longer
inner lever arm leading to smaller loads in anchors
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OK, WHAT ABOUT CONCRETE BREAKOUT?
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LET US BECAUSE OF LOW UTILIZATION IN STEEL FAILURE

• Changing to 2 anchors only

• Adjust baseplate to 400 x 120 mm

• Adjust anchors to 350 mm
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WE HAVE A SOLUTION!
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OK, BUT IS THE BASEPLATE SUFFICIENTLY RIGID?
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OK, BUT IS THE BASEPLATE SUFFICIENTLY RIGID?

• The linear strain distribution is valid if the fixture is sufficiently 
rigid, the baseplate remains elastic under design actions and 
its deformation remains negligible.

ACCORDING TO LINEAR LOAD DISTRIBUTION 
THE TENSION LOAD IN ANCHOR 1 IS: 32,967 kN 
=> 33,0 kN



Design Your Baseplate With PROFIS Engineering & CBFEM | May 2021 21

AGENDA

• Design of Fasteners For Use In Concrete According to EN 1992-4

• Design Your Baseplate With PROFIS Engineering – Assuming a Rigid Baseplate

• Design Your Baseplate With PROFIS Engineering – Using CBFEM

• Questions & Answers



Design Your Baseplate With PROFIS Engineering & CBFEM | May 2021 22

EQUIVALENT RIGID BASEPLATE CALC. USE THE REAL 
STIFFNESS IN THE ANCHOR, HIT-HY 200 + HAS-U 8.8 M12 => 
33,6 KN
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EQUIVALENT RIGID BASEPLATE CALC. USE THE REAL 
STIFFNESS IN THE ANCHOR, HVZ M12 X 95 => 33,8 KN
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EQUIVALENT RIGID BASEPLATE CALC. USE THE REAL 
STIFFNESS IN THE ANCHOR, HST3 M12 X 115 => 33,1 KN



Design Your Baseplate With PROFIS Engineering & CBFEM | May 2021 25

CBFEM – REAL LOAD AND DEFORMATIONS!

• Checking regidity by comparing tension load
in CBFEM to Equivalent rigid. < 10 % is the 
Hilti definition of close to rigid.

• Checking baseplate deformation. What is a 
negligible deformation?

• Checking stress and plastic strain in 
baseplate.

• Checking stress and plastic strain in profile.

• Checking stress in welds.

• Checking compression in concrete.

• Checking the anchors. 
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HOW TO MAKE THE FIXINGPOINT SUFFICIENTLY RIGID? 

• Increase baseplate thickness
• Add stiffeners
• Relocate anchors closer to profile
• Reduce baseplate overhang size
• Change anchors
• Increase profile size
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1. INCREASE BASEPLATE THICKNESS TO 20 MM 
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2. INCREASE BASEPLATE THICKNESS TO 15 MM AND ADD 
STIFFENERS
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3. INCREASE BASEPLATE THICKNESS TO 15 MM, RELOCATE 
ANCHORS CLOSER TO PROFILE, REDUCE LENGTH OF
BASEPLATE TO 330 MM & CHANGE ANCHOR SIZE TO M16 



Design Your Baseplate With PROFIS Engineering & CBFEM | May 2021 30

WE HAVE A FINAL SOLUTION!



EN 1992-4 DESIGN OF FASTENINGS FOR USE IN CONCRETE
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• A specification shall typically include 
manufacturer, type and geometry of the 
fasteners. Fastenings shall no be changed 
unless verified and approved by the 
responsible designer.

• Always assume that the concrete is cracked
over its service life unless you can prove the 
opposite.

• The linear strain distribution is valid if the 
fixture is sufficiently rigid, the baseplate 
remains elastic under design actions and its 
deformation remains negligible.

(EN 1992-4:2018; 4.5)

(EN 1992-4:2018; 4.7)

(EN 1992-4:2018; 6.2.1)
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CBFEM – REAL LOAD AND DEFORMATIONS!

• Checking regidity by comparing tension load
in CBFEM to Equivalent rigid. < 10 % is the 
Hilti definition of close to rigid. It is your
judgement as designer in the end!

• Checking baseplate deformation. What is a 
negligible deformation? It is your
judgement as designer in the end!

• Checking stress and plastic strain in 
baseplate.

• Checking stress and plastic strain in profile.

• Checking stress in welds.

• Checking compression in concrete.

• Checking the anchors. 
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QUESTIONS AND ANSWERS
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https://ask.hilti.co.uk/series
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