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Base plates are everywhere in construction …

Smart base plate design

Handrails and signsColumns and beams Façades MEP
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Engineers calculate these base plates using PROFIS

Smart base plate design

Structural engineers calculate buildings to 

resist loads, such as self-weight, usage, 

earthquakes, wind etc. acc. to their country 

construction norms and regulations.

Hilti PROFIS Engineering is a tool that helps 

engineers calculate Hilti anchors in steel to 

concrete connections and create jobsite specs.
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Base plate structural analysis is still a manual process

Smart base plate design

• As Hilti, we want to make our products the preferred choice for engineers

• That also means that anchors in plates can be easily designed

• Engineers today still take a lot of time and effort to design plates

• Let’s see a demo of a typical PROFIS Engineering design!

Can technology help to accelerate design?
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Problem

Smart base plate design

Variables

Fastener type

Anchors layout

Base plate size

Anchors positioning

Anchors embedment depth

Parameters

Concrete properties

Profile used

Acting forces and bending moments

Selection of anchors

(…)

Constraints

Satisfying the norms for 

steel-concrete connections

Minimum distances between 

anchors, concrete edges, 

profile

(…)
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Implemented algorithm

Smart base plate design

Inner optimization

Case (fastener, anchor layout)

Feasibility test
infeasible

feasible

do nothing

Solution of nonlinear 

optimization problem (NLP)
Goal function: base plate area

Variables: base plate size, anchors

positions, emb. depth.

Case solution

User

List of combinations of 

fasteners and anchors 

layout
• fastener 1, layout 1

• fastener 1, layout 2

• fastener 2, layout 1

• …

List of solutions
• solution f. 1, l. 1

• solution f. 1, l. 2

• solution f. 2, l. 1

• …

Outer optimization 

(sort)
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Demo of smart base plate design

Smart base plate design
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Conclusions and outlook

Smart base plate design

Successful collaboration between Hilti and OST, combining anchors & structural engineering knowledge of Hilti 

with the applied mathematics knowledge of the ICE institute.

Implemented an efficient algorithm for the design of steel-concrete connections that:

• strongly reduces the design time for structural engineers,

• typically delivers better solutions (lower cost, lower amount of material used) than the ones found manually.

Launch to customers & next steps

• The software is ready and tested per European and American construction guidelines

• Ongoing trial usage with limited customer pool

• The implemented smart design tool will be activated for more than 10'000 users worldwide

• Follow-up Innosuisse funded project to extend the project scope
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